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The Effect of Neuraxial Steroids on Weight and Bone Mass Density:

A Prospective Evaluation
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Kim Cash, CRT*, and Tammy Moss, CRT*

The deleterious effects of corticosteroids utilized in neural
blockade are acommonly 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. Eventhough amul-
titude of complications of neuraxial steroidshave 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 avariety of other
minor complications.

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

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 arethe ones gaining the
most attention and generating contentious arguments. The
initial use of steroids in epidural injections was reported
by Robechhi and Caprain 1952 (1) and Lievre and col-
leaguesin 1953 (2). Theinitial American reports of epi-

From the Pain Management Center of Paducah, Paducah,
Kentucky. *Dr. Manchikanti is the medical director.
“Mr. Pampati isadtatistician. **Ms. Beyer and Ms. Damron
are clinical coordinators. *Ms. Cash and Ms. Moss are
radiological technologists. Address correspondence;
Laxmaiah Manchikanti, MD, 2831 Lone Oak Road,
Paducah, Kentucky 42003. Email: drm@apex.net

patients; however, complete datawere available on only 123
patients. These patientswere divided into two groups, with
group | receiving neural blockade without any steroids, and,
Group Il consisting of patientsreceiving 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 al 123 patients with or without steroid admin-
istration. Inaddition, thisstudy also showed someimprove-
ment in BMD, as well as weight reduction indicating im-
provement in functional status.

It is concluded that low-dose administration of neuraxial
steroidsis 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.

Keywords: Corticosteroids, bone massdensity, weight gain,
neuraxial blockade, neuraxial steroids

dural steroid injections appeared in 1960 and 1961 (5-6)
with extensive international literature (7). Initial system-
atic evaluation of intra-articul ar steroid injectionsfor facet
joint-mediated pain was reported by Mooney and
Robertsonin 1976 (8). Corticosteroidsin 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 areversiblelo-
cal anesthetic affect (3, 4). Various modes of action of
corticosteroidsinclude membrane stabilization, inhibition
of neural peptide synthesis or action, blockade of phos-
pholipase A, 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 (1V), or neuraxialy (by means of
epidural, intrathecal or paraspinal injections), are consid-
ered to have widespread effects on aimost al 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 epidura ste-
roidsor other typesof neuraxial blockaderevealsvery few
complications that can be directly attributed either to the
chemistry or the pharmacol ogy of the steroids (3, 4, 7, 22).
While reports of neural toxicity have made headlines (23-
26), the more practical complications of corticosteroid
administration aretwofold 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-
latedto oral, IM, and IV administration of corticosteroids,
some complications have been reported following utiliza-
tion of neuraxia steroids. Various casereports 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, facia swelling, flattening of theface, 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-
roidsused in the management of chronic pain, eventhough
afrequently discussed problem, isuncommon. 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 pooal of patients complaining of chronic pain and were
assigned to one physician. Thus, the patients were ran-
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domly selected from apool 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 patientswere 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 | receiving neural blockadewithout steroids. Group
Il 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 aphysician, and evaluation
of the results of all procedures and investigations. Spe-
cific questionswere asked with regardsto steroid usagein
the past, whether by means of neural blockade or other-
wise,

Following the baseline eval uation, 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 morethan
one region was involved, al the regions were treated in
onesession. Thesteroid dosage used 3to 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 10to 40
mg of Depo-Medrol for intra-articular injections. Inevalu-
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 (Kenal og®) was considered equi potent to Depo-
Medrol.

All patientswere monitored at 1, 3, 6, and 12 months, with

monitoring of all the side effects under consideration, and
repeat BMD evaluation at intervalsof 3, 6, and 12 months.
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All theevaluationswere performed at baseline at each visit (Osteometer-Meditech-Rodovre, Denmark) by measuring
by one of the registered nurses, and the BMD evaluation peripheral BMD. ,

was performed by certified radiological technologists.
Evaluation of alterationsin physical status such asinfec-  ejght was measured in inches and converted to centime-
tion, edema, and seizures were al'so evaluated by the phy-  terstor purposes of evaluation of body massindex (BM1).

sician. The BMD evaluation was performed by a dudl-  \yeight was measured in pounds and was converted to ki-
energy X-ray absorptiometry (DXA) Osteometer DTX-200 | ograms for purposes of evaluation of BMI. Body mass

Table 1. Demographic characteristics

Group | Group 11 P value
Male 22% (5) 349% (34)
Gender Fenale 78% (18) 66% (66) 0.325
Mean =+ SEM Sl == E.1LE 49 + 1.47 0.558
Range 30 - 82 23 - 88 -
AeE (Eers) < 65 years 70% (16) 83% (83)
> 65 years 30% ( 7) 17% (17) ouilsE
Duration of pain Mean + SEM 114 + 21.7 85 + 8.3 0.566
(months) Range 6 - 454 6 - 347 :
One region 26% (6) 20% (20)
T i 22% (5, 52% (52
Number of regions wo rego_ns 6 (5) 6 (52) 0.025
involved Three regions 52% (12) 28% (28)
Mean =+ SEM 2.30 = 0.19 2.09 = 0.07 0.009
Weight (pounds) Mean + SEM 206 = 9.52 175 = 4.66 0.005
Height (inches) Mean =+ SEM 65.7 = 0.68 66.6 = 0.37 0.228
Mean + SEM 33.8 * 1.71 27.7 = 0.66 0.000
Normal 13% (3) 37% (37)
BM I Overweight 13% (3) 34% (34)
0.000
Obese 74% (17) 29% (29)
Diabetes 30% (7) 6% (6) 0.003
Hypothyroidism 17% (4) 4% (4) 0.004
Vertebral fracture 4% (1) 1% (1) 0.340
Alendronate sodium 4% (1) 2% (2) 0.466
(Fosamax®)
TT=rEeRy Calcitonin Spray 4% (1) 0% 0.187
On hormone therapy 35% (8) 21% (21) 0.179
Mean + SEM 0.4967 = 0.0236 0.4940 = 0.0117 0.920
Normal 61% (14) 70% (70)
BM D Osteopenia 30% ( 7) 19% (19) 0.549
Osteoporosis 9% (2) 11% (11)

SEM : Standard error of mean
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Table 2. Satus of patients in both groups based on steroid exposure, presence of diabetes

mellitus, and hypothyroidism

Steroid exposure

Diabetes mellitus Hypothyroidism

No Yes No Yes No Yes

Number 75 48 110 13 115 8

Mean 28.6 29.2 28.3 33.2 28.6 31.2

+ SEM + 0.765 + 1.21 + 0.69 + 1.71 + 0.68 + 2.45
BMI Normal 29% (22) 38% (18) 34% (38) 15% (2) 33% (38) 25% (2)

Overweight 36% (27) 21% (10) 33% (36) 8% (1) 30% (35) 25% (2)

Obese 35% (26) 42% (20) 33% (36) 77% (10) 37% (42) 50% (4)
BMD Mean 0.482 0.514 0.494 0.501 0.499 0.424

+= SEM + 0.013 + 0.017 + 0.011 + 0.031 + 0.011 + 0.029
Osteoporosis/ 33% (25) 29% (14) 32% (35) 31% (4) 30% (35) 50% (4)
Osteopenia
SEM: Standard error of mean

index was cal cul ated using the formulaof weight and kilo- RESULTS

gramsdivided by height and meters squared (BM I=kg/m?).

The patient’ sage was cal culated from hisor 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 massdensity wasevaluated 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 valuefor BMD or bone mineral content that is not
more than —1 standard deviation (SD) below the young
adult mean valueis considered asnormal, avalue between
—1and -2.5 SD is considered as osteopenia or alow bone
mass, avalue 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 morefragility fracturesisconsidered 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 25t029.9 was
considered overweight, while a BMI of 30 or over was
considered as obese. Results were considered statisti-
cally significant if the P-value waslessthan 0.05.

Of the 204 patients enrolled initially, 123 patients com-
pleted the study with all data available. Eighteen of the
original 204 patientswere managed conservatively and dis-
charged. Of the remaining 63 patients, 42 patients im-
proved with treatment within 3to 6 months, did not receive
continued treatment, and were unavailablefor follow-up at
theend of 1 year. The remaining 20 patients dropped out
of thetreatment program and werelost to follow-up. Thus,
results were tabulated for the 123 patients with complete
data.

Table 3 Amount of steroids (methyl predniso-
lone acetate equivalent) adminis-
teredin milligramsduring treatment
periodin Group Il

M ean ﬁange Cumulative  Highest
+ SEM dose dose
N=100

1 month 16.5 O - 108 16.5 108
= 252 + 2.32

3 nmonths  36.2 O - 160 52.7 202
+ 3.27 + 4.66

6 months 37.0 0- 275 89.7 301
+ 3.84 + 6.70

1 year 56.7 0 - 275 146.4 328
+ 4.52 + 9.06

SEM: Standard Error of Mean
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Table 4 Results of serial determinations of BMD

Group | Group |1
Mean + SEM Interval change Mean + SEM Interval change
Baseline 0.4967 + 0.0236 0.4940 + 0.0116 -
3 months 0.4952 + 0.0233 -0.0015 0.4909 + 0.0110 -0.0031
6 months 0.5086 + 0.0269 0.0134 0.4911 + 0.0111 0.0002
1 year 0.5000 + 0.0256 -0.0086 0.4917 + 0.0112 0.0006
Total change - 0.0033 - -0.0023

SEM: Standard error of mean

Patient Demographics

Patient demographi cs describing gender distribution, age,
duration of pain, number of regionsinvolved, 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 groupswith regardsto gender, age,
duration of pain, height, incidence of vertebral fracture,
therapy for low BMD, and variouslevels of BMD. How-
ever, patientsin Group | weighed more and had a higher
BMI, and a greater proportion of patients were diabetic
and hypothyroidin Group I. The mean number of regions
involved was a so higher for Group I.

Baseline Status

Baseline status of all patientsin 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). Therewereno significant differences noted
in any of these aspects except that diabetics had a higher
mean BMI. Theresults showed prior exposure of steroids
in 39% of the patients, with total dosages ranging from 30

Table 5 Effect of prior exposure to steroids
on incidence of low BMD (Os-
teoporosis/Osteopenia)

Osteoporosis/Osteopenia
Prior steroids Positive Negative  Total
Yes 29% (14)  71% (34)  39% (48)
No 33% (25) 67% (50)  61% (75)
Total 329% (39)  68% (84)  100% (123)

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

Steroid Administration

The datawere tabulated with regardsto the amount of ste-
roidsadministered during treatment for 1 year at each level
at intervalsof 1, 3, 6 monthsand 1 year, along with cumu-
lative doses at the sameintervalsfor Group Il asshownin
Table 3. Themean cumulative Depo-Medrol dosagefor 1
year was 146.4 mg = 9.06, with a highest dose of 328 mg.

BMD Evaluation

Resultsof serial determination of BMD areshownin 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. Theinterval and total changes were mi-
nor and insignificant.

Calculation of changein BMD over a period of 1 year in
all patients based on whether they had received steroids
prior to enrollment in the study, aswell assteroid adminis-

Table 6 Effect of steroids on decrease of low
BMD (Osteoporosi§/Osteopenia)

Positive Negative No change

0% 4% 96%

2% % 91%
Positive: Only patients who became positive at the end but
were negativeinitially
Negative: Only patients who became negative at the end
but were positiveinitially
No change: Only patients who had no change at initial and
final measurements

Group |
Group I

Pain Physician Vol. 3, No. 4, 2000
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Table 7. Results of serial determinations of weight in pounds

Group | Group |1
Mean + SEM Range Mean change Mean + SEM Range Mean change

Baseline 206.1 + 9.52 90 - 284 - 175.1 + 4.66 97 - 320 -

1 month 206.1 + 9.82 90 - 284 0.0 174.7 + 4.62 97 - 320 -0.4
3 months 204.3 £ 9.70 90 - 285 -1.8 173.4 + 4.63 96 - 320 -1.3
6 months 204.6 + 9.47 91 - 279 0.3 173.1 + 455 95 - 320 -0.3
1 year 204.4 + 8.51 92 - 260 -0.2 173.2 + 4.68 84 - 326 0.1
Total change -1.7 -1.9

SEM: Standard error of mean

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, a2 x 2 table constructed to evaluate the ef-
fect of steroid administration during evaluation over ape-
riod of 1 year on BMD (osteoporosis and osteopenia) dem-
onstrated a change from baseline to end of 1 year (Table
6). Thisanalysis showed that there was no significant de-
terioration or decrease associated with the administration
of steroids. In fact, this evaluation showed an increasein
BMD and a decrease in the proportion of patients with
low BMD.

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

Weight
Asshownin Table7, seria 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

Table 8: Effect of steroids on weight change

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

Theeffect of steroidsonweightisshownin Table8. There
was no change noted between groups. Overall 43% of the
patients showed some weight gain in Group I, in contrast
t0 33%in Group |1, weight losswas seen in 57% and 67%
of the patientsin groups | and |1, respectively. However,
as shown in Table 8, there was insignificant, but mild de-
creasein 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
bonetissueleading to bonefragility and increased suscep-
tibility to fractures of hip, spine, and wrist. Osteoporosis
has been classified either asaprimary or asecondary form,
with primary osteoporosis (which ismost commonly seen)
being secondary to typical, age-related loss of bone from
the skeleton (38). In contrast, secondary osteoporosis re-

Weight loss in pounds

Weight gain in pounds

> 10 10to 5 5tol
Group | 35% (8) 9% (2) 13% (3)
Group 11 23% (23) 16% (16) 28% (28)

1to5 5to 10 > 10
13% (3) 9% (2) 21% (5)
14% (14) 6% (6) 13% (13)
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sultsfrom the presence of other diseases or conditionsthat
predispose to boneloss and is associated with avariety of
factors, including hormonal imbalances, cancer, gas-
trointestina 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 occursequally 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 aso has been
stated that osteoporosis may be a preventable side effect
of corticosteroid treatment if appropriate preventive mea-
suresaretaken (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, aswell asre-
peat measurementsto assessboneloss. However, itisnot
clear whether the administration of neuraxia steroidsis
included in the category of long-term administration of
corticosteroidsor not. Inaddition, weare not aware of any
studies eval uating the effect of neuraxial steroidson BMD.
This study showsthat, inlow doses, neuraxial steroidsare
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 effectson calcium absorp-
tion are dose dependent, multiple other factors subject to
broader influences al so influence calcium metabolism in
osteoporosis. Mgjor risk factorsfor glucocorticoid-induced
osteoporosis include total cumulative dose of glucocorti-
coid, ageslessthan 15 years or greater than 50 years, and
postmenopausal status (45). However, inthis evaluation,
wewere unableto find any significant differencein 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 a so been reported following short courses
with high doses. Thefemoral head ismost ofteninvolved,
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but other lower joints may also be affected (37, 46). Thus
far, no studies have shown that such arelationship exists
between steroids used in neural blockade and osteoporo-
sisor avascular necrosis. There was no evidence of dete-
rioration in BMD, development of osteopenia, or os-
teoporosisin thisevaluation with two groups, either inthe
group with steroid administration over a period of 1 year,
or without steroid administration. Inaddition, thisevalua-
tion also showed asmall increasein BMD, converting 4%
of the patientswho presented withlow BMD in Group | to
the negative category, with anincreased BMD, along with
7% of the patientsin group Il 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 I and 0% of the patientsin Group I. A predominant
proportion of patients showed no significant change (96%
in Group | and 91% in Group I1). 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-
tientswho had not received any steroids prior to enrolling
inthetreatment program. Inaddition, wewere also unable
to demonstrate any relationship between dosage and the
intervals of administration and BMD, but it isimportant to
remember that the dosages of steroids used in the study
are considered to be low.

Obesity is a serious medical problem that isincreasingly
prevalent, affecting millions, and of great interest to the
public (39, 47). Obesity has been associated with symp-
tomssuch as adversefat distribution, and secondary disor-
dersincluding coronary artery disease, stroke, non-insulin
dependent diabetes mellitus, cancer, and low back pain
(48). Obesity, defined asbeing 30% over theideal weight,
influences normal body mechanics by making it more dif-
ficult to sit, stand, and walk and increasesthetimerequired
to recover from an injury. Fatty tissue is a stress on the
body even when apersonisnot injured, asit decreasesthe
blood flow - carrying nutrientsfor healing to injured areas
(48). Sinceitiswell known that too much fat isassociated
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 isapossiblerisk 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 axisis mostly related
tooral, 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. Infact, thisstudy showed amean decrease of
weight of 1.7 Ibsin Group | and 1.9 Ibsin Group 1. In
addition, this study also demonstrated that some amount
of weight gain was seen in 43% of the patientsin Group |
and 33% of the patientsin Group I, whereas weight loss
was seen in 57% of the patientsin Group | and 67% of the
patients in Group I1. Weight gain of greater than 10 Ibs
was seen in 21% of the patients in group | without any
steroids and 13% of the patients with steroid administra-
tion, whereas weight loss of greater than 10 |bs was seen
in 35% of the patientsin Group | and 23% of the patients
in Group Il. This may be explained by the fact that, with
improvement in the pain status, functional statusincreases,
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 problemswith 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 beslow inreturning 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 thisevauation. Once again, not only werethere
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 al so been stated that hyperthyroidism may predispose
patientsto low BM D, whereas hypothyroidism and diabe-
tes may protect them against low BMD. In this study, we
wereunableto identify any significant differences between
groupsin relation to the presence of diabetes or hypothy-
roidism, and high or low BMD.

The pathophysiology of chronic spinal pain isacomplex
phenomenon with resultant functional deficiencies, and
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inactivity, along with psychosocia 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, aswell asinvasive, mo-
dalities of treatment including surgical interventions. The
patientsin 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 ng thelong-term effects of corti-
costeroids; however, the length of follow-up period is ap-
propriate for this type of therapy. Apparently, neuraxial
steroid therapy isassociated with minimal morbidity, even
though thistype of therapy is considered invasive, though
much less invasive than surgical interventions. In addi-
tion, most reported complicationswith corticosteroids have
been observed within the initial 2 to 8 weeks after admin-
istration.

Further criticism may be directed at the lack of |aboratory
evaluations to measure adrenal suppression. However,
there was no clinical evidence of Cushing’'s syndromein
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-
tionsare controversial and poorly addressed issuesin neu-
ral blockade. Limitations of steroid administration by ex-
perts have varied significantly over theyears. Thesehave
included limitations of 3 mg/kg body weight of steroid or
210 mgl/year in an average person; three injections in a
seriesirrespective of the patient’s progress or lack thereof,
whichwill trandateinto 120 mg of Depo-Medrol at 40 mg
each dose and 360 mg if 120 mg each treatment is used;
threeinjectionsfollowed by arepeat course of threeinjec-
tions after 3-, 6-, or 12-month intervals that will rangein
steroid dosages from 120 mg to 1440 mg/year if only one
region of the body is treated; and some have reported six
injectionsif they are of benefit, not to exceed threeif 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 resultsfor much higher
dosagesis 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, theissues of ethics, feasibil-
ity, cost, and reliability pose challengesto the double-blind
tria, which theoretically representsthe “ gold standard” (49-
54). Further, in arecent analysis by Concato and cowork-
ers (55) analyzing 99 reports for five clinical topics, the
well-designed observational studiesdo not systematically
overestimate the magnitude of effectsof treatmentsas com-
pared with those in randomized, controlled trials on the
sametopic. However, thisis not to undermine the impor-
tance of randomized, double-blinded, controlled studies.
Flaws can exist in astudy design or analysis, both in open
aswell asblinded trials.

CONCLUSION

Based on the results of the present study, it is concluded
that low-dose administration of neuraxial steroidsis 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 eval uated del eterious
effects of corticosteroid administration in the short term,
aswell asover aperiod of 1 year on multiple aspects, spe-
cifically BMD and weight gain, which are shown to bethe
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-
tioninBMD. Other complicationswere 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 del eterious effects
on along-term basis, namely significantly higher dosesas
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 neuraxia steroids, while
awaiting further studies, appearsto bejustified.
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