Epidural Steroid Injections for the
Management of Back Pain and Sciatica

and suffering in the U.S, population. Despite multiple trear-
menis, both conservative and surgical, many patients continue o
suffer from chronic pain. Epidural steroid injections have an im-
portant role in the treatment of many of these patients and
should be offered early in the course of the condition. Patients
with signs and symptoms of nerve root irritation and radiculopa-
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® According o the Nationul
Institute of Newrologsiweal Dis-
orders and Stroke, chronic pain is
the most expensive health prob-
lem in the US. today, costing up
w %50 billion annually! As re-
cently highlighted, pain manage-
ment is big business.! Over the
last decade, a new specialty has
formed that continues to grow
dramatically * Currently, there are
an estimated 1,200 pain manage-
ment centers in the L5, with an

estinmeled 3,000 physicians who
fovus (heir praclices ono pain
management.! Al the core of
many of these pain cinics are
procedures such  as  epidoral
steeroid injections, which are com-
monly perormed for the treat
ment of back pain and sciatica
(umbosacral radiculopathy). An
ideal pain management center is
multidisciplinary; namely, it has
the ability o manage a diverse
group of disorders with a wide
range of modalies. including
physical therapy, biofeedback,
and psvchology*

A major component of chron
ic pain sufferers is low back pain

with or without lumbosacral radi-

culopathy, with 80% of all work-
ers lpsing some time bom wiork
hecause of back pain! Low hack
problems are the secomd most
CUIMTTITYIEN). TRSA=0m l,"k']']'ﬂ'h'._"l.i'.l.i h‘\-'
paticnts lor office visils o prim-
rv eare phvsicians. ' They ame the:
miost commmon reason Tor oflice
visits 10 anthopedic surgeons,
neurosurgeons, and oecupational
mechcme physicians.” National
slulistics indicate @ yeuarly preva-
lence of back problems in the
LLS. of 15% to 2004 of the popula-
ton.” The ttal costs o society are
difficult to caleulate, bur annual
costs in the LS, are estimated to
range from %20 to $50 hillion ®
LUnforrunately, there is a lack
of consensus among physicians
on the freatment of acute and
chronic low back pain as well as
lumbosacral radiculopathy.” The
Quebec Task Force on Spinal Dis-
orders recommends referring a
patient with back pain of three
months’ or greater duration o a
multidisciplinary pain manage-
ment facility. " Although back main
and lumbosacral radiculopathy
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Commonly Involved Lumbosacral Nerve Roots

with Disc Herniation
Level of Disc Muscle
Herniation  Involved  Groups Reflex Sensation
Lo L, quadriceps knee jerk  anterior thigh
Ces L dorsiflexars no reflex lateral caif
L-§, 5, plantarflexars  ankle jerk lateral foot
Table 1

are distinet  entities,  epidural
steroid mjections ant cormmanty
perdormed Tor bath and, hene,
they will be discussed ogether,

Causes of Low Back Pain and
Lumbosacral Radiculopathy

Low back pam can originale
from multiple areas bothe within
and ouwside the back ™ Various
diseases outside the back, includ-
ing duodenal ulcer, renal caleuli,
dissecting aortic aneurvsm, and
pancreatic disease, may result in
low back pain.’' Sources of pri-
mary low back pain include
bones, ligaments, muscles, inter-
venebral discs, and sacroiliac and
zvgapophysial joints."”

Radicular pain generally re-
sults from nerve root pathology,
which may be the résult of me
chanical compression or irritation
from inflamed structures. Lumbao-
sacral radiculopathy should not
be confused with muscular de
conditioning or facet arthropathy,
which generally do not cause ra-
diation of pain below the knee
on straight leg raising. Table 1 re-
views the commonly affecred
nerve rools and corrésponding
symptomatology of lumbosacral
radiculopathy.

The natural history of the ag-
ing spine includes structural,
biochemical, and machanical

changes. The nucleus pulposts
vontains mucopolvsaccharides,
such as chomwlmomin sulfate, Ker-
ating sullate, and hyaluromic acid,
Wil aging, the proporion ol
ehondrairine sulfate that helps re-
Laim thie weater comtent of thie mie-
vleus pulposus decreases. There
is progressive loss ol dise water
content and, hence, dise space
height™

With disc space height loss,
abnormal shear stresses are placed
on the facet joints, resulting in hy-
pertrophy. Osteophytes develop
in an effort w increase the load-
bearing surface of the joints "
These changes contribute to spinal
stenosis or narowing of the spinal
canal, which may result in low
back pain and neurcgenic claudi
caton due 1o nerve root imtation,

History

Epidural injections have been
performed for almost 100 years."
Viner injected 20 mL 1% procaine
in 50 w0 100 mL normal saline,
Ringer's solution, or petrolatum.’
He helieved that congestion or
counterirrtation in the area of the
affecred structures stimulated the
resolution of pain.'® Fvans report-
ed a cure rare of (1% in partients
with sciatica treated with 60 to 145
ml, procaine and saline.” He be-
lieved that stretching the sciatic
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nerve runk or nerve roos was re-
sponsible.

It wasnt until the early 1950s
that steroids were described for
epidural injections in the man
agement of low back pain and
sciatica.'™" Despite more than 40
years of use, however, definitive
outcome studies are kicking and
the reatment remains controver-
sial." Of the controlled studies re-
poned.”™* seven reported that
epidural steroids were more ef-
fective than reference treatmient,
whereds six oreported it o be no
better or worse than relerenioe
treaiment: . The mest roeent ran-
domized double-blind  mal ol
epicheral sterodds Tor sciativa due
1o herniated. nuclens pulposus
fewmed theat the steroid gronap had
lesss Tew pain 2t six woeeks, with no
significant  diflerenoes. noted
three months

Indications

Unformunately, most of the
studies involving epidural steroid
treatment for either low back or
seiatic pain lack adeguate control
groups. ™ However, of the con-
trolled studies that are available,
epidural steroid injections have
been found helpful in the shom
and intermediate term, burt signif-
icantly less effective in the long
term *H VNS Table 2 lists the
indications and effectiveness of
epidural steroid injections. As re-
viewed by Benzon. nerve root ir-
ritation Is the main indication for
epidural steroid injections.'*

Phospholipase A, an enzyme
necessary for prostaglandin syn-
thesis. is found in high concentra-
tion in the nucleus pulposus and
may he responsible for chemical
nerve oot irritation and inflam-
mation with disc discase ™ Fpi-
dural steroids mav act to decrease



inflammanion by inducing  the
formation of o phospholipase A,
inhibitor, therehy inhibiting pros-
taglandin synithesis, ™ Mechanical
NerVe ToUL compression, as in the
cise ol @ herniated nucleus pul
posus with neurologic deficit,
has been shown 1o be less re-
sponsive (o epidural steroid in
jection by some, = * although a
therapeutic. benefit has been
[eurd by athiers 2! =553 4

Spinal stenosis is also an area
of controversy with regard to the
efficacy of epidural steroid ad-
ministration,” "+ Although pro-
longed relief has been attained
by some, this is rare, and relief is
often transient.” Epidural steroids
are an alternative in patients who
have not responded 1o other drug
therapy or are unacceptably high
surgical risks.™ The rationale for
epidural steroid injections in pa-
tients with spinal stenosis is hal
with bony namowing and me-
chanical compression ol the
nerve roots, edema may mesoll in
microvascular injury  insiche the
nerve moots=H There s thus a
theoretical possibility that epidur
al steroids may inhibil nerve oot
edema® Conticosieroids are not
belicvidd 1o have direct antinoci-
ceptive or analpesic  properties
but have Deen shown o suppress
chromic pain formation in-animal
maocdels ¥

Medications Used

The sterowds used most fre
yuently are methylprednisolone
acetate (Depo-Medrol®) or triam-
cinolone diacetate (Aristocont®).
Although most published reports
use methylprednisolone acetate,
some clinicians favor triamci-
nolone because of its lower po-
tential for sodium retention and
ability to remain in suspension

Indications and Effectiveness of
Epidural Steroid Injections™

Indication

HNP without mechanical compression (irritation)
| sion of nerve roots (neuro deficit)  +++
claudication

HNP with mechanical
Spinal stenosis/neurogenic
Facet arthropathy
Postlaminectomy

Scoliosis

Ankylosing spondylitis

Ligamentous/muscular strain or sprain

Effectiveness

4

+

L=~ = e B R

HNP = berniated wuclews pulposis: © = ineffctie & = tragssont rolief i some;
Fr o= pansient velief inomany; = = bealons ricovery o gffective in some,

-+ = affetioe tn ol

Table 2

longer.™ There have been no
studies comparing the elficacy of
one over the otlier The typical

doses minge from 40 © 120 mg .

methylpredmsolone acetate or 50
o 75 g Inamcinolone.

Noy studies have compared
ther different volumes of injected
steroich; howewver, for caudal ap-
prosches Lo the epidural space, a
higher volume is required. ™ Most
praciitioners will use 20 o 25 mL
via the caudal approach and 5 to
10 mL via the lumbar approach.
In the past, very lange volumes of
60t 145 mL have been used
when it was felr that “stretching”
the sciatic nerve roots was thera-
peutic."”

Polyethylene glyeol is the
vehicle used for both methyl-
prednisolone acetate and fon
riamcinolone diacetate depal
steroid preparations and has
been postulated to cause neu-
rolagic dysfunction's however,
at clinically relsvant eoncenim-
tions, no neuratoxicity has been
demonstrated %

Technigue

l'igure 1 demonstrates a stan-
dard midline lumbar approach
through the supraspinous liga-
ment, interspinous ligament (not
shown), and, finally, the liga-
mentum flivum. The epidural
space itself is a fat-containing re-
gion surrounding the dura marer,
with a4 venous plexus more pro-
nounced latecally (ner sheown),
Both caudal and lumbar ap-
proaches to the epidural space
are commenly performed, with
o studies . conmnpraring the two
technicues. As mentioned previ-
ously, caudal injections require
higher volimes o atain ade-
quate cephalad spread than do
lumibar-placed imjections.

In general, Tumbar injections
are Wweehnically easier because of
less anatomic vanation. ‘They are
also closer o the site of patholo-
gy, require less volume, and are
thus preferred. Caudal approach-
vs curry 4 decreased risk of inad-
vertent dural puncture, since the
dural sac terminates at approxi-
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Figure 1—Midline approach o lumbar epidural space: A - canda
equina: B = dura mater; € = ligamentum flavum: and D = spinous
process. (Reproduced with permission from Carron H, Korbon GA,
Rowlingson JC: Subarachnoid block. In: Regional Amesthesiu:
Technigques and Clinical Applications, Carron H, Korbon GA,
Rowlingson JC [Editors), p 35. Orlando: Grune & Stratton, Inc,, 1984.)

mately the second sacral neural
foramen. Caudal approaches may
alsey be necessary in postlamined-
lomy patients with extensive cica-
trization and loss of bony knd-
marks.

The needle depth s doter-
mined using a loss-ol-resistinee
technique. As the needle s ad-
vanced through surrounding lig-
ments, air or saline cannot b cas-
ilv injected,

Once the fatty epiduril space
is entered, a sudden loss of resis-
tnce o imection ol air or saline
oocurs pior 0 puncluring the
dura mater. Nonfluoroscopically
guided epidural steroid  injec-
tions may miss the  epidural
space 3% af the time with lum-
bar approaches and 25% of the
time with the caudal approach-

es”"; thus, many centers routinely
use fluoroscopy.

Complications

Diespite a signiticaan history
of relative safety, cven in pa-
tients at the oxtromes of age, "
epidural sterodd adummistration is
aot without major amd minor
complications. Obviously, inad-
vertent duml pundlore may re-
sult in cerehmspinal Nuid leak-
ing out into surrounding tssues,
with a resultant onsel of post
diaral punctume or spinal head
ache. More serious complica
tions fnclade epidural abscess or
hemaroma, which are severe,
life-threatening  complications,
trequently requiring urgent neu
rosurgical intervention,

Systernic anticoagulation with
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najor coagulation abnormalities
and localiced infection ar the sire
of needle insertion are thus ab-
solule comtraindications,™ Epidu-
rul abscess formation has also
been associated with diabetes™
There have heen rare case repors
of bacterial meningitis,™ transient
paralysis.™ steroid-induced myo-
pathy,™ Cushing’s svadrome,™
vongestive heart failure from socli-
um and water retention,™ and
retinal hemorrhages with ocon-
sional permanent
cits.” The mechanism ol retinal
hemorrhage is postulated 1o b
from sudden increases imomiracri-
nial cerebrospinal fluid prossome
which mav increase wotinal vie-
nous pressure.”

The hypothabomic-patutary-
adrenal axis is deprossad Tor up
to three woecks alier 4 single
dose of epidurilly adnunistered
steroid.™ Although no complica-
tions relared 1o hypothalamic pi
titary=aderemal axis suppression
have bevn reported. Benzon has
suggested that patients who have
received cpidun] steroids within
three to live weeks of surgery be
BIVET Cxopgenous  conicosteroids
perioperiively as a “stress dose, ™"

visual deli-

summary

Epidural steroid injections
sl reguently provide the most
paim relief in patients with signs
ur symptoms of nerve root irrita-
tion or edema and are generally
less effective in relieving low
back pain resulting from mechan-
iul etiologies. Since most pa-
tients with signs of herniated nu-
cleus pulposus and nerve root
irritation resolve spontaneosly
within one year¥™ epidural
steronds are probably effective in
providing svmptomatic  reliel,
thus hastening recovery, espo-
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vially when siven early in the
treatment plan 4

Patients with neumgenic clau-
dhiczation and low back pain sec-
vndary o spinal stenosis should
also be offered epidural steroids

despile the transient pain relief
they priwide, since such patients
are penerally elderly and may be
high sursical risks. "

Patients whose back pain
persists for more than six weeks
should be referred 10 a neuro
musculoskeletal cemified special
ist, and pain that persists for more
than three months should prompt
referral to a mulidisciplinary pain
management center, as outlined
by the Quebec Task Force on
Spinal Disorders."

Although generally devoid of
complications, epidural steroid
injections have been dssociared
with adverse outcomes and
should be used in appropriately
selected candidates, as already
outlined. ™ *%% Given the mag-
nitude of chronic pain in the 1.5,
epidural steroid injections  will

continue © have a major role in
the armamentatium of pain man
agement physicians. @
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Self-Assessment Review Questions for Epidural Steroid Injections
in the Management of Back Pain and Sciatica

Chocse he Dest answier (o each
of the Tollowing guestions:

1. In which condition are epi-
duril steroid injections  most
beneficial?
A Acute low back pain with-
out radiculopathy
B, Nerve rool irrtation with
radiculopathy
C. Degenerative disk disease
1. scoliosis

2, How does the administration
of epidural steroids in patients
with spinal stenosis most likely
decrease pain?
A Improves regional blood
flow 1o affected spinal

nerves

B. Decreases sympathetic ner-
VOUS SYStem acuviry

. Decreases nerve rool
edema

D. Partially anesthetizes nerve
roots

3. Which are complications of
epidural steroid administration?
A. Headache
B. Nerve damage
C. Blindness
1 All of the above

4. Which medications are com-

monly administered epidurally?

A. Methylprednisolone  ac-
etate

B. 'I'tiamcinolone diacetae
. Both
. Neither

5. What may be the results of
epidural steroid administration?

A Decreased need for sur-
gery in selected patients
with spinal stenosis or her-
niated nucleus pulposus

B, Hastened functional re-
D[W'Ef}"

C. Greater participation l-
lowed in physical therapy
programs

DL All of the above

Answers
LB2ZC3IDi4D:SD
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