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Background: Therapy with corticosteroids often results in bone loss and
corticosteroid-induced osteoporosis. In previous studies, bone mineral density (BMD)
has been examined after administration of relatively high oral doses of corticosteroids.
However, practitioners use comparatively lower doses of corticosteroids for epidural
steroid injections (ESI). The interactions and relationships between BMD and ESI remain
to be determined.

Objective: The aim of this study was to explore the relationship between BMD and
ESI in postmenopausal women treated for lower back pain.

Study design: This study was a retrospective evaluation.

Methods: \We reviewed the medical records of postmenopausal women with lower
back pain who were treated with or without ESI. BMD was measured before treatment
and one year after treatment in the lumbar spine, femoral neck, and total femur. A
total of 90 postmenopausal women were divided into 2 groups. Group 1 patients
received medications without ESI; Group 2 patients received ESI more than 4 times,
with a cumulative administered triamcinolone dose of > 120 mg.

Results: Decreased BMD was observed in patients treated with ESI. However, no
significant difference was observed between or within the groups in terms of mean
percentage change from baseline BMD.

Limitations: First, this study is limited by the fact that it was retrospective. Second,
our study did not consider the use of ESI with high-dose corticosteroids. Third, our
study did not include any long-term assessments of the effects of ESI on BMD.

Conclusions: These data suggest that ESI using triamcinolone (over 200 mg) for
a period of one year will have a negative effect on BMD in postmenopausal women
treated for lower back pain. However, ESI therapy using a maximum cumulative
triamcinolone dose of 200 mg in one year would be a safe treatment method with no
significant impact on BMD.

Key words: bone mineral density, corticosteroid, epidural steroid injection, lower
back pain, postmenopausal women, triamcinolone.
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ower back pain is one of the most common

symptoms in patients visiting the hospital (1).

Therapeutic approaches to treating lower back
pain include bed rest, drug therapy, acupuncture,
physical therapy, spinal cord stimulation, cryotherapy,
radiofrequency thermocoagulation, psychotherapy,
and surgery (2-6). Epidural steroid injections (ESI) are
relatively effective in the treatment of lower back pain
and sciatica and have a low incidence of side effects
(5-7). While ESI is one of the most common nonsurgical
interventions prescribed for lower back pain symptoms,
patients who are concerned about the side effects
of corticosteroid use are often reluctant to receive
this type of treatment. Therapy with corticosteroids
often results in bone loss and corticosteroid-induced
osteoporosis (8,9). Previous studies have reported the
effects of oral administration of relatively high doses
of corticosteroids on bone mineral density (BMD)
(8,9). However, practitioners administering ESI use
lower doses of corticosteroids. The interactions and
relationships between BMD and ESI have not been
thoroughly investigated.

We retrospectively studied 90 postmenopausal
women in an attempt to detect differences in BMD
between those treated with and without ESI. The pri-
mary objective of the study was to assess changes in
BMD from baseline to one year after ESI treatment in
the lumbar, femoral neck, and total femur regions. In
this study, we aimed to determine whether the use of
epidural corticosteroids is related to BMD in postmeno-
pausal women treated for lower back pain.

METHODS

This study is a retrospective analysis of postmeno-
pausal women with lower back pain who were admit-
ted to the pain management practice center of the
Kangwon National University Hospital. The study was
designed according to Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guide-
lines and was approved by the institutional review
board (IRB). The study was registered at the Korea Clini-
cal Trial Registry (Code 1107-AFCR-031) and conducted
in accordance with the Declaration of Helsinki. We car-
ried out interviews based on reviews of the patients’
medical records. The data were collected for consecu-
tive patients from July 2005 through June 2011.

All patients aged 50 years and older who satisfied
the inclusion criteria were enrolled in the study. Pa-
tients were stratified as follows: Group 1 consisted of
48 patients who received medications (nonsteroidal an-

ti-inflammatory drug and muscle relaxant) without ESI;
Group 2 consisted of 42 patients who received ESI more
than 4 times, with a cumulative administered dose of
triamcinolone > 120 mg.

The inclusion criteria for the study were postmeno-
pausal women with a medical history of lower back pain
and BMD assessments performed before treatment and
repeated one year posttreatment. The exclusion criteria
were a history of hyperparathyroidism, hyperthyroid-
ism, or osteomalacia; a history of taking medication
known to affect bone metabolism; and previous lum-
bar spine surgery.

ESls were administered to 42 patients at the level
of the lower lumbar spine by a staff member—8 mL of
lidocaine hydrochloride (0.5%, preservative-free) and
triamcinolone were injected. Body mass index (BMI)
was calculated from the measured weight and height
as weight/height2 (kg/m2). BMDs of the lumbar spine
(L2-L4), femoral neck, and total femur were measured
by dual energy x-ray absorptiometry using the Lunar
Prodigy (DXA, GE Healthcare, Madison, WI). Mea-
surements were expressed as absolute values (g/cm2).
Calibration procedures were performed daily using
appropriate phantoms provided by the manufacturer.
The long-term precision of the daily scans of the spine
phantom was 0.994 g/cm2 in BMD units. The interassay
coefficient of variation for BMD was between 0.07%
and 0.09%. BMD values were also expressed as T-scores
and changes from baseline. Baseline BMDs were mea-
sured before treatment; BMD measurements were
repeated one year after treatment. The time interval
from the baseline BMD to the second BMD was 15 = 1.0
months in Group 1 and 14 + 1.6 months in Group 2. To
control for these intergroup differences (20-30 days),
the change in BMD for each patient was annualized.

Statistical analysis

The data were presented as the mean * standard
deviation (SD). Unpaired t-test was used to compare
differences in age, weight, height, BMI, duration of
BMD measurement, baseline BMD, mean ESI frequency,
and mean dose of corticosteroids between the groups.
Within each group, changes in BMD compared to base-
line were analyzed by a paired t-test. The comparison
between the groups for prevalence of osteoporosis was
performed using Mann-Whitney test.

In all the comparisons, a P value less than 0.05 was
considered statistically significant. Statistical analyses
were performed using SPSS 19.0 (IBM Corporation, Ar-
monk, New York).
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REesuLTs

A total of 90 patients were enrolled in the present
investigation; baseline characteristics of the patients
are presented in Table 1. There were no statistically sig-
nificant differences between the groups with respect
to age, weight, height, BMI, duration of BMD measure-
ment, or baseline BMD. The total number of ESIs was
5.6, and the mean total dose of corticosteroid (triam-
cinolone) was 212 mg.

The outcomes of BMD for the lumbar spine, to-
tal femur, and femoral neck regions before and after
treatment are listed in Table 2. In patients not treated
with ESI (Group 1), in the lumbar spine the prevalence
of osteopenia was 38% and osteoporosis was 48%; in
the total femur osteopenia was 56% and osteoporosis
was 23%; and in the femoral neck region, osteopenia
was 48% and osteoporosis was 23%. In patients treated
with ESI (Group 2), in the lumbar spine the prevalence
of osteopenia was 36% and osteoporosis was 50%; in
the total femur osteopenia was 38% and osteoporosis
was 43%; and in the femoral neck region osteopenia
was 55% and osteoporosis was 21%. The overall preva-
lence of osteoporosis was 50% in patients treated with-
out ESI and 57% in patients treated with ESI.

Mean percentage changes in BMD from baseline
are illustrated in Fig. 1. The mean changes in BMD in
non-ESI patients were 1.04 £ 0.19% in the lumbar spine,
-1.32 £ 0.18% in the femoral neck, and -0.39 + 0.21%
in the total femur region. The mean changes in BMD
for patients treated with ESI were 0.06 + 0.12% in the
lumbar spine, -2.87 + 0.17% in the femoral neck, and
-1.57 £ 0.14% in the total femur region. A decreasing
trend in BMD was observed in the ESI-treated patients.
However, no significant difference in mean percentage
change from baseline BMD was observed between or
within the groups in any of the bones measured.

Discussion

This study demonstrated a decreasing trend in
BMD in postmenopausal women who received ESI more
than 4 times, with a cumulative administered dose of
triamcinolone > 120 mg. However, no significant differ-
ence in mean percentage change from baseline BMD
in the lumbar spine, femoral neck, or total femur was
observed between or within the groups treated with
and without ESI. The mean administered dose of tri-
amcinolone was 212 mg in the group treated with ESI.
These data suggest that ESI treatment using triamcino-

Table 1. Characteristics of patients and corticosteroid therapy administrationa

b ¢
o = P Nalus

Age (yrs) 62 (1.8) 63(1.2) 0.548
Weight (kg) 56 (4.1) 58 (4.3) 0.182
Height (cm) 156 (7.9) 159 (8.4) 0.227
Body mass index (kg/m?) 23.0 (3.3) 22.9 (2.4) 0.262
Duration of BMD monitoring (months) 15 (1.0) 14 (1.6) 0.648
Baseline BMD (g/cm?)

Lumbar spine 0.772 (0.221) 0.781 (0.260) 0.379
Total femur 0.692 (0.215) 0.686 (0.235) 0.412
Femoral neck 0.752 (0.184) 0.749 (0.205) 0.542
Total numbers of ESIs 5.6 (0.6)

i\;lrei:nm tc(i)rti,llgﬁ: r?lfg ;ortlcostermd ) 212 (32)

* Values are expressed as mean (SD)
®Group 1 patients received medications without ESI

¢ Group 2 patients received ESI more than 4 times, with a cumulative administered triamcinolone dose > 120 mg.

Abbreviations: ESI, epidural steroid injection; BMD, bone mineral density

There were no significant differences between the groups.

www.painphysicianjournal.com

231




Pain Physician: May/June 2012; 15:229-236

Table 2. Bone mineral density outcomes before and after treatment®

Pre-treatment

No ESI’ (n=48)

ESI* (n=42)

Post-treatment

No ESI’ (n=48)

ESI* (n=42)

Lumbar spine?

Normal 7/ 48 (14%) 6/42 (14%) 7/ 48 (14%) 6/ 42 (14%)
Osteopenia® 17/ 48 (36%) 15/ 42 (36%) 18 / 48 (38%) 15/ 42 (36%)
Osteoporosist 24 / 48 (50%) 21/ 42 (50%) 23/ 48 (48%) 21/ 42 (50%)

Total femur?

Normal 11/48 (23%) 10/ 42 (24%) 10/ 48 (21%) 8/42 (19%)
Osteopenia® 27 /48 (56%) 16 / 42 (38%) 27 [ 48 (56%) 16 / 42 (38%)
Osteoporosis’ 10/ 48 (21%) 16 /42 (38%) 11/48 (23%) 18 /42 (43%)

Femoral neck?

Normal 15 /48 (31%) 13 /42 (31%) 14 /48 (29%) 10/ 42 (24%)
Osteopenia® 23/ 48 (48%) 22/ 42 (52%) 23/ 48 (48%) 23/ 42 (55%)
Osteoporosis 10/ 48 (21%) 7142 (17%) 11/48(23%) 9742 (21%)
Overall ¢

Normal 7/ 48 (15%) 6 /42 (14%) 6/ 48 (13%) 4/42 (10%)
Osteopenia® 18 /48 (37%) 14/ 42 (33%) 18/ 48 (37%) 14/ 42 (33%)
Osteoporosis" 23 /48 (48%) 22 /42 (53%) 24/ 48 (50%) 24 /42 (57%)

*BMD data are based on T-scores
®Group 1 patients received medications without ESI
¢ Group 2 patients received ESI more than 4 times, with a cumulative administered triamcinolone dose of > 120 mg

4Values represent the number of patients/total patients (%)
¢Osteopenia was defined as —2.5 SD < BMD T score < —1.0 SD

fOsteoporosis was defined as BMD T score < —2.5 SD
Abbreviations: ESI, epidural steroid injection.

Annulated change in BMD (%)
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-

Total femur

Fig.1. Mean percent change in bone mineral density from baseline. Group 1: patients received medications without ESI. Group 2:
patients recetved EST more than 4 times, with a cumulative administered triamcinolone dose > 120 mg.

Abbreviations: ESi - epidural steroid injectipn; BMD - bone mineral density (g/cm?

there were not significant differences in BMD between or within the groups.
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lone (over 200 mg) for a period of one year will have
a negative effect on BMD in postmenopausal women
being treated for lower back pain.

Corticosteroids are widely used as effective agents
for managing lower back pain, but osteoporosis is a
common problem associated with its long-term use (8-
10). Corticosteroids are known to affect bones through
multiple pathways, influencing both bone formation
and resorption. These mechanisms have been reviewed
previously (8-10).

Exogenous corticosteroids are used by approxi-
mately 0.5% of the population (10). Bone loss with cor-
ticosteroid use is most rapid in the first 6 months after
initiation of therapy, followed by a slower decline in
patients receiving chronic corticosteroids therapy (11-
13). We therefore compared changes in BMDs between
baseline and one year after treatment.

In patients on chronic low-dose therapy, continu-
ing but slower bone loss has been shown to occur. Cor-
ticosteroid-induced bone loss is dose dependent, sug-
gesting that even low doses of corticosteroids can cause
bone loss in some patients (10-13). The dose and dura-
tion of corticosteroid therapy are considered by many
investigators to be the most important determinants of
bone loss (11-16). The trabecular bone (including the
proximal femur) and cortical rim of the vertebral body
are more susceptible to the deleterious effects of corti-
costeroids than are the cortical regions of long bones
(17,18). Thus, the lumbar spine and proximal femur are
particularly vulnerable to osteoporosis and related frac-
tures caused by corticosteroids. We therefore compared
changes in BMDs in the lumbar spine, femoral neck,
and total femur region.

Generally, bone loss occurs with an average de-
crease of 5% over the first year of long-term cortico-
steroid treatment (14,15). Thereafter, bone loss is be-
tween 1% and 2% per year. In a previous study, the
mean decrease in bone densities in the lumbar spine,
femoral neck, and greater trochanter in the placebo
group after one year was approximately 3% (15). BMD
has also been measured in the lumbar spine (0.99-0.92
in Korean postmenopausal women [KPW], 1.04-1.00
in older men), femoral neck (0.84-0.68 in KPW, 0.74-
0.71 in older men), and trochanter (0.70-0.64 in KPW,
0.78-0.75 in older men). The BMD in KPW decreased in
the lumbar spine by approximately 1% during a 1-year
period (22). In this study, the mean baseline BMDs in
Group 1 (treated without ESI) were 0.772 in the lumbar
spine, 0.692 in the total femur, and 0.752 in the femoral
neck; in Group 2 (treated with ESI) baseline BMDs were

0.781 in the lumbar spine, 0.686 in the total femur, and
0.749 in the femoral neck. There were no statistically
significant differences between patients treated with
and without ESI with respect to the baseline BMD in
each area of bone.

In the present study, the mean baseline BMD in the
lumbar spine was lower than that of Korean postmeno-
pausal women cited in previous studies (19-22). We
used the lowest of the BMD measurements taken in the
lumbar spine before treatment in order to avoid errors
caused by osteophyte formation. However, previous
studies calculated the BMD as the mean of measured
values from the lumbar spine (19-22). We used BMD
measurements that were taken in the same anatomi-
cal location before and after treatment. In this study,
BMDs of the lumbar spine increased by 1% in patients
treated without ESI and 0.06% in patients treated with
ESI at one-year posttreatment. In addition, a decrease
in BMDs of the lumbar spine was not observed. These
observations could be due to increases in physical ac-
tivity and exercise, allowed by the therapeutic effects
of treatment in patients who had limited mobility due
to lower back pain (23,24). We believe that ESI thus
had opposing effects on BMD, causing corticosteroid-
induced decreases in BMD on the one hand and, on
the other, preventing reductions in BMD by promoting
increased activity and exercise in patients with lower
back pain (8-10). We performed BMD measurements on
patients with lower back pain. Perhaps the therapeutic
effects of ESI and exercise affects the lumbar spine (re-
gion of pre-existing disease) BMD more than the femur
BMD. We also observed no differences in the degree of
BMD change between the injection site and the other
sites. Considering the above results, we assume that ESI
does not have a direct effect on the BMD of the lumbar
spine.

Thus far, very little information is available regard-
ing the actual incidence and prevalence of osteoporo-
sis in patients receiving ESI therapy. In postmenopausal
Korean women, the prevalence of osteoporosis has
been reported to be 51% in the lumbar spine and 11%
in the femoral neck (25). In the present study, the prev-
alence of osteoporosis in the group treated without ESI
was 48% in the lumbar spine and 23% in the femoral
neck; in the group treated with ESI the prevalence of
osteoporosis was 50% in the lumbar spine, and 21% in
the femoral neck. In postmenopausal Korean women,
the overall prevalence of osteoporosis was 56% (26). In
the present study, the overall prevalence of osteoporo-
sis in patients treated without ESI was 50%; with ESI,

www.painphysicianjournal.com
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57%. Thus, the results of this study are similar to those
of the cited studies with respect to the incidence and
prevalence of osteoporosis.

Long-term therapy with corticosteroids often re-
sults in bone loss and corticosteroid-induced osteo-
porosis (10,27). Corticosteroid-associated adverse ef-
fects are not reduced by alternate-day administration
(28,29). However, epidural injection of corticosteroids
has some advantages over systemic therapy in patients
with lower back pain, such as delivering higher concen-
trations of the drug to the diseased area and having a
notably lower rate of systemic adverse effects (30-32).
Nevertheless, some bone loss does occur with the use
of corticosteroids. In the present investigation, the pa-
tients used lower doses of corticosteroids (about 200
mg) than that used in previous studies, in which doses
higher than 1000 mg were administered (10-15).

The risk of side effects occurring from epidural
steroids may rise when the number and frequency of
injections is increased. However, the total dose of cor-
ticosteroids administered appears to play a more im-
portant role in determining the occurrence of adverse
events (12). Complications that are historically attrib-
uted to corticoid injections include osteoporosis, verte-
bral compression fractures, avascular joint necrosis, and
immunosuppression (7,9). These problems are greatly
reduced by using targeted injection versus systemic
routes of administration. Epidural steroids are often
preferred over oral and intravenous steroids because
they allow targeted delivery of the drug. With due con-
sideration of the risks of any steroid administration, it
seems prudent to limit the dose of steroid to the small-
est efficacious dose.

BMD is a major determinant of the risk of fracture
in patients with corticosteroid-induced osteoporosis.
BMD examinations have 3 principal roles: the diagno-
sis of osteoporosis, the assessment of a patient’s risk
of fracture, and monitoring the response to treat-
ment. Both the hip and spine should be measured be-
cause the hip is the best site for predicting hip fracture
risk, the spine is the best site for monitoring response
to treatment (33). Dual energy x-ray absorptiometry
(DXA) measurements of hip and spine BMD have an
important role in the evaluation of individuals at risk
for osteoporosis. DXA scan results are affected by both
precision and accuracy errors. Precision errors measure
the reproducibility of BMD results and can be studied
by performing repeated scans in a representative group
of patients. The excellent long-term precision of DXA
measurements is an important advantage that reflects

among other factors the stable calibration of DXA sys-
tems and the provision by manufacturers of effective
instrument quality control procedures to detect any
drifts (33).

All patients initiating long-term treatment with
corticosteroids should obtain a baseline BMD measure-
ment (8,10). However, lumbar spine measurements in
the elderly may be unreliable because of osteophyte
formation. Therefore, if only one site measurement can
be obtained, the lumbar spine in patients younger than
60 years of age and the femoral neck in patients older
than 60 years should be tested (8,10). In this study, we
used the BMD values taken in the lumbar spine (L2-L4),
femoral neck, and total femur.

Patients on chronic corticosteroid therapy should
have their skeletal health assessed on a regular basis.
Such an evaluation should include a complete history
and physical examination, with specific attention given
to the presence of previous fragility fractures, signs or
symptoms of hypogonadism, history of nephrolithiasis,
tobacco use, and excess alcohol use. Dietary and sup-
plemental calcium intake should also be assessed. The
patient should be evaluated for myopathy, which could
increase the risk of falls and fractures (8,10). Appropri-
ate laboratory studies may also be of great help.

This study had several limitations. First, it was a ret-
rospective study. Second, our study did not include the
use of ESI with high-dose corticosteroids. We did not
collect data from patients who used ESI with high doses
of corticosteroids because we did not feel that the use
of high-dose corticosteroids would be ethical in these
circumstances. Third, our study did not include long-
term assessments of the effects of ESI on BMD. In spite
of the above limitations, this study is valuable as it is
the first to evaluate changes in the BMDs of postmeno-
pausal women after ESI treatments for lower back pain.

In this study, the patients treated with ESI received
10-40 mg triamcinolone at intervals of 1-2 weeks at a
time. The mean administered dose of triamcinolone
was 212 mg in the group treated with ESI. However, the
BMD outcomes for the lumbar spine, total femur, and
femoral neck regions were not significantly different
between or within the groups treated with and with-
out ESI.

ConcLusIonN

In summary, ESI treatments using less than a total
of 200 mg triamcinolone had no significant effect on
BMD. However, the decrease in BMDs of postmeno-
pausal women who received more than 200 mg of
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triamcinolone in one year indicates that ESI involv-
ing doses over 200 mg per year should be avoided.
Hence, our data suggest that ESI treatment using a

on BMD.

maximum of 200 mg of triamcinolone in one year
could be used safely, without any significant impact
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