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Epidurography and Therapeutic Epidural Injections:
Technical Considerations and Experience with
5334 Cases

Blake A. Johnson, Kurt P Schellhas, and Steven R. Pollei

BACKGROUND AND PURPOSE: Even in experienced hands, blind epidural steroid injec-
tions result in inaccurate needle placement in up to 30% of cases. The use of fluoroscopy and
radiologic contrast material provides confirmation of accurate needle placement within the
epidural space. We describe our technique and experience with contrast epidurography and
therapeutic epidural steroid injections, and review the frequency of systemic and neurologic
complications.

METHODS: Epidural steroid injections were performed in 5489 consecutive outpatients over
a period of 5% years by three procedural neuroradiologists. In 155 cases (2.8%), the injections
were done without contrast material owing to either confirmed or suspected allergy. There-
maining 5334 injections wer e performed after epidurography through the same needle. Patients
and referring clinicians were instructed to contact us first regarding complications or any
problem potentially related to the injection. In addition, the referring clinicians offices were
instructed to contact us regarding any conceivable procedure-related complications.

RESULTS: Only 10 patients in the entire series required either oral (n = 5) or intravenous
(n = 5) sedation. Four complications (0.07%) required either transport to an emergency room
(n = 2) or hospitalization (n = 2). None of the complications required surgical intervention,
and all were self-limited with regard to symptoms and imaging manifestations. Fluoroscopic
needle placement and epidurography provided visual confirmation of accurate needle place-
ment, distribution of the injectate, and depiction of epidural space disease.

CONCLUSION: Epidurography in conjunction with epidural steroid injections provides for
safe and accurate therapeutic injection and is associated with an exceedingly low frequency of
untoward sequelae. It can be performed safely on an outpatient basis and does not require

sedation or special monitoring.

The use of epidural injections for the treatment of
back and/or radicular pain was described by Evans
in 1930 (1). The procedure has been traditionally
performed using a blind technique without fluoro-
scopic guidance, as described by Barry and Kendal
(2). The blind interlaminar technique introduces the
potential for erroneous needle placement and sub-
sequent injection of substances into undesired lo-
cations, such as the subarachnoid space. White and
coworkers (3, 4) found that inaccurate needle
placement occurred in 25% to 30% of injections,
even in the hands of skilled and experienced pro-
ceduralists. The documentation of accurate delivery
of therapeutic injectate is crucial with respect to the
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safety and efficacy of this procedure. The potential
complications of intrathecal steroid injections, such
as adhesive arachnoiditis, have been well described
(5, 6). In addition, even with negative needle as-
piration, a significant number of injections follow-
ing blind needle placement have been shown to be
intravascular (3, 7).

Because of the high rate of erroneous needle
placement associated with blind techniques, there
has been movement toward fluoroscopically guided
injections and epidurography to document accurate
needle placement and to evaluate the epidural space
before the ingtillation of therapeutic substances (8—
13). Injecting variable amounts of radiologic con-
trast material under direct fluoroscopic observation,
with filming (epidurography), before therapeutic
injection provides improved safety and efficacy as
compared with blind techniques (7). The risk of
unintended intrathecal injection and its conse-
quences can be virtually eliminated. Moreover, the
practice of second and third steroid injections as a
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routine series (to assess efficacy) becomes unnec-
essary. We recount our experience with 5334 pro-
cedures in which epidurography was used imme-
diately before and after epidural steroid injection,
describe the technique of this relatively painless
procedure, and present the complications we
encountered.

M ethods

A total of 5489 patients (aged 16-93 years) underwent lum-
bar (4780), cervical (669), or thoracic (40) epidura steroid
injections performed by any one of three experienced proce-
dural neuroradiologists during a 5%-year period. Cases in
which contrast material was not used because of either con-
firmed or possible contrast or iodinated compound allergy (n
= 155) were excluded from this review. The remaining 5334
epidural steroid injections, which form the basis for this study,
were preceded by epidural injection of nonionic, low-osmolar
contrast material and followed by filming in at least two pro-
jections immediately before and after steroid instillation
through the same needle. Sedation and cardiac monitoring of
patients were only rarely performed in this series (10 cases
total: five oral and five intravenous sedations with diazepam).

Patient Selection

Patients were referred for epidural steroid injection by ex-
perienced clinicians (most commonly, orthopedic spine sur-
geons and neurosurgeons) to an independent third-party group
of three procedural neuroradiologists with no economic affili-
ation with the referra group. All patients had undergone a
thorough medical history and physical examination before re-
ferral. Patients suffered from back or neck pain with or without
radiculopathy. Although it was not a requirement, a majority
of patients had undergone CT and/or MR imaging before the
procedure. All available imaging studies were reviewed by the
proceduralist before injections were administered. Patients
were informed of potential risks associated with the procedure
and with use of steroids before signing a consent form. Patients
also completed a pain diagram and questionnaire relating to
the distribution of their symptoms. If there was pure radicular
pain in a particular nerve root distribution, a transforaminal
approach at the appropriate level was generally used. Sacro-
coccygeal distribution of pain on rare occasions prompted a
caudal (sacral hiatus) approach, although an S1 (or less fre-
quently an S2) transforaminal placement was used more com-
monly for such patients, especially when symptoms were uni-
lateral. An interlaminar technique at L3, L4, or L5 was used
for most patients who primarily had back pain, depending on
individual circumstances.

Injection Technique

Interlaminar Lumbar Epidural Injection.—The patient is
placed in a prone position on a fluoroscopy table and the target
spinal osseous anatomy is assessed with the use of a multidi-
rectional, high-resolution, C-arm apparatus. If an imaging
study (CT or MR) is available, assessment of epidural anatomy
facilitates the choice of site for needle placement. Theinjection
is ideally targeted to the level of greatest disease and pan
symptoms, unless there are mitigating circumstances, such as
stenosis, prior surgical scarring, instrumentation, or fusion, that
direct the proceduralist to an alternative injection site. The in-
tended puncture site is initially marked on the skin using a
radiopague marker with the C-arm unit in the appropriate ori-
entation (approximately 15° caudal and lateral angulation). The
skin is then prepped in a sterile fashion using povidone-iodine
(Betadine) followed by an alcohol rinse, after which a fenes-
trated drape is applied. Local anesthetic (1% lidocaine) is gen-
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erally not needed and is only rarely injected subcutaneously.
Two dlightly different techniques for interlaminar needle intro-
duction are used in our practice.

Technique 1: Under intermittent fluoroscopic guidance, a 22-
gauge spinal needle with a Quincke type point (Becton Dick-
inson and Co, Franklin Lakes, NJ) is advanced into the epi-
dural space via a dorsal, oblique paramedian approach. The
puncture site is typicaly 2 to 4 cm from the midline and 2 to
3 cm caudal to the intended point of entry into the dorsa
epidural space (Fig 1). After the injection is complete and the
needle is removed, postinjection films are obtained in two pro-
jections to document the extent and dispersal pattern of the
injectate within the epidural space (Fig 2).

Technique 2: The skin is marked then prepped and draped
in a sterile fashion as described above. An 18-gauge veni-
puncture needle is placed from a puncture site 2 to 3 cm from
the midline and without caudal offset over the desired inter-
laminar gap. An epidural needle with a blunt tip and side hole
(Whitacre, Becton Dickinson) is then passed through the intro-
ducer needle to the midline dorsal epidural space (Fig 3). After
the needle is placed, contrast material is injected for epidurog-
raphy, followed by therapeutic injection and postinjection film-
ing (Fig 2), as described above for the spinal needle technique.

Transforaminal Epidural Injection.—The patient is placed
in a prone position on the fluoroscopy table. The skin is
marked with the C-arm oriented posterolaterally approximately
30° to 45° and with craniocaudal angulation to profile the cau-
dal undersurface of the pedicle above the target foramen (Fig
4). For sacral foramen (S1 or S2) injections, a dorsal approach
from directly above the appropriate foramen is used, and the
same injection technique is employed (Fig 5).

Caudal (Sacral Hiatus) Epidural Injection.—The sacral hi-
atus is papated with the patient in the prone position and is
visualized fluoroscopically. Before sterile preparation, gauze
pads are placed in the cleft between the buttocks to prevent
excess Betadine and alcohol from irritating the perineum and
the genitals. A fenestrated drape is placed and a 22-gauge 3.5-
inch spinal needle is advanced ventrally and rostrally at the
midline to the sacral hiatus (Fig 6).

Cervical and Thoracic Epidural Injections—The patient is
placed prone and the skin is marked 1 to 2 cm from the midline,
dightly caudal to the interlaminar gap. The C-arm fluoroscopic
axis is angled 10° to 15° off midline and cauda for this align-
ment. After sterile preparation and draping, 1 to 3 mL of 1% to
2% lidocaine is injected subcutaneoudly for local anesthesia. The
skin is then punctured and an epidural needle is advanced to the
dorsal midline epidura space (Fig 7). After filming, 2 to 5 mL
of steroid is injected. Anesthetic agent is not injected into the
cervical epidural space to avoid the risk of respiratory suppres-
sion resulting from high cervica anesthesia. We perform virtu-
aly al our cervica epidural punctures at the C7 to T1 level.
The epidura space above this level is diminutive and associated
with higher risk of dural puncture. For lower thoracic injections
(T7 to T8 or below), 3to 5 mL of 1% lidocaine is injected after
ingtillation of the steroid suspension (Fig 8). Postinjection films
are then obtained to document dispersal of injectate and to dem-
onstrate possible epidural space abnormalities.

Postinjection Patient Evaluation

After completion of the injection procedure and filming, the
patients are monitored for 30 to 45 minutes for safety purposes
(al injections) and to assess initia therapeutic response to the
injected local anesthetic (lumbar and thoracic injections). The
response to injected local anesthetic is rated as RO (no change),
R1 (quantified partial response of 1% to 99%), or R2 (complete
relief of the pain symptoms that were present before the injec-
tion). The response is documented in the report, as is the in-
dication for the procedure, the injection site, and the volume
of injected material. The report also includes interpretation of
the radiographic images, with a description of the extent of
contrast dispersal before and after the introduction of thera-
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Fic 1. A, Fluoroscopic image with approximately 15° left and caudal angulation shows a 3.5-inch spinal needle (5-inch needles are
used for obese patients), which is advanced toward the superior aspect of the spinal lamina just below the interlaminar gap. Intermittent
fluoroscopic checks of position are used after needle advancement. Allowing the needle to contact the superior aspect of the lamina
provides depth control.

B, The needle is then redirected cephalad using bevel rotation and control to guide it over the lamina, passing through the ligamentum
flavum and into the posterior epidural space at the midline.

C, Schematic representation of needle orientation relative to the posterior elements after advancing the needle tip over the lamina
(oblique view).

D, Anteroposterior fluoroscopic image shows the orientation of the needle as it is advanced over the lamina from a left posterolateral
and slightly caudal approach.

E, The needle is then advanced into the epidural space and contrast agent is injected after negative testing for CSF aspiration. On
this image, the tip of the needle is seen in the midline and contrast material is beginning to flow into the epidural space. A total of 5 to
6 mL of iohexol, 240 mg/mL, are injected under direct fluoroscopic observation to ensure distribution within the epidural space and
exclude opacification of the thecal sac (subarachnoid space), venous structures, or adjacent compartments (subdural/extraarachnoid or
paraspinous). After confirmation of epidural space opacification and filming, 2 to 3 mL of betamethasone sodium phosphate/betametha-
sone acetate suspension followed by 3 to 5 mL of 1% lidocaine or 0.5% miconazole nitrate are injected through the same needle, which
has not been moved.
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Fic 2. A and B, Anteroposterior (A) and lateral (B) radiographs after contrast injection.
The needle is positioned centrally within the dorsal epidural space using technique 1 or
2; the contrast material is seen circumferentially within the epidural space and along the

proximal nerve sheaths (arrows).

peutic material. Any epidural defects, evidence of spinal ste-
nosis, or adhesions are documented as well. Patients are in-
structed to contact the proceduralist or on-call procedural
physician in our group in the event of any bothersome side
effects or complications during the first 2 weeks after the pro-
cedure. They are al given an instruction sheet with potential
side effects and symptoms. Referring physicians' offices are
also instructed to contact us with regard to any conceivable
procedure-related complication(s) they either hear of from the
patient or observe on follow-up visits.

Results

Of 5489 consecutive outpatient procedures per-
formed by the three investigators, steroid injection
was preceded by epidurography in 5334 cases (155
procedures were performed without contrast mate-
rial owing to a history of allergy). In two cases, we
failed to gain access to the epidural space, and four
patients had complications.

Access Failures

In one patient, a complete spinal fusion precluded
access to the epidural space. This patient was treated
before we were routinely using transforaminal tech-
niques, which most likely would have circumvented
this obstacle. In the second failure, the patient had
severe scoliosis and osteoporosis. She elected to ter-
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Fic 3. Schematic representation of nee-
dle placement and orientation relative to
osseous structures. The needle is aligned
with the X-ray beam and is seen en face at
fluoroscopy 15° to 20° off midline. A 22-
gauge epidural needle is passed in a co-
axial fashion through the 18-gauge intro-
ducer needle and into the dorsal epidural
space at the midline. Anteroposterior and
lateral fluoroscopy is used to confirm mid-
line needle tip position in the dorsal epi-
dural space.

minate the procedure when needle redirection was
required to access the interlaminar gap.

Complications

The four complications occurred early in our ex-
perience. They included a significant hypotensive
episode in an 84-year-old patient who was moni-
tored and released without further treatment 2
hours later. In the second complication, which fol-
lowed one of our early cervical epidural injections,
a small dorsal epidural hematoma developed at the
injection site and extended upward and downward
one segment without any cord or neural compres-
sion; symptoms resolved in 18 hours without in-
tervention. The third complication occurred in a
39-year-old man who experienced a severe vaso-
vagal response after injection; he was observed for
3 hours in the emergency department and ultimate-
ly discharged without further treatment. The fourth
complication was in a 45-year-old mildly hyperten-
sive woman who experienced tachycardia of 130 to
140 and blood pressure of 160 to 180/100 to 110
mg Hg approximately 12 hours after an uneventful
lumbar epidural injection. She was observed in the
hospital for 3 days. Symptoms were attributed to
unusual sensitivity to steroids after consultation
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Fic 4. A, After sterile preparation and draping, a 22-gauge spinal needle is carefully
advanced into the appropriate neuroforamen immediately subjacent to the vertebral ped-
icle via a dorsal/lateral approach using intermittent, brief (1-2 second), low-dose fluoro-
scopic checks. Oblique radiograph after contrast injection shows the needle tip within the
right L5-S1 neural foramen. There is opacification of the proximal L5 nerve sheath, with
epidural reflux of contrast material, which extends from the L4—L5 level to the S1-S2 level
within the epidural space. Ideal needle placement produces opacification of the proximal
nerve sheath and adjacent epidural space. After filming (anteroposterior, lateral, and/or
oblique images), 2 to 3 mL of water-soluble steroid mixture followed by 3 to 5 mL of local
anesthetic are injected through the same needle. Postinjection films are then obtained to
document dispersal of the injectate.

B, Schematic representation depicts position of the needle within the foramen using a
posterolateral approach. The target for the needle tip in this position is the inferior aspect
of the pedicle, which defines the superior margin of the neural foramen. The tip should
be at the central (six-o’clock) or slightly medial position for a transforaminal epidural in-

Fic 5. Anteroposterior radiograph after
contrast injection via a right S1 transfora-
minal epidural approach reveals contrast
material extending along the S1 and S2
nerve root sheaths and within the sacral
epidural space on the right. The contrast
material does not ascend above the L5-S1
level owing to a large herniated nucleus
pulposus, which was documented on a CT
study.

jection. It is positioned slightly lateral to this for a selective nerve root injection.

with an endocrinologist. Her back pain was none-
theless dramatically relieved by the procedure.

There were no local or epidura infections in this
series. In order to assess long-term complications,
we selected 150 consecutive patients from this sub-
ject pool for a 2-year follow-up assessment. None
of these patients had infections or other delayed
complications.

Discussion

We perform epidurography in conjunction with
epidural steroid injections in all patients unless
there is either a history or reasonable suspicion of
alergy to iodinated contrast agents. These are safe
outpatient procedures that can assure correct needle
placement as well as demonstrate anatomic de-
rangements (14). They require an adequate volume
of contrast material to be diagnostically useful; we
advocate the use of 5 to 6 mL of contrast material
in order to adequately opacify the epidural space
and exclude loculations, adhesions, or other barri-
ers to injectate dispersal.

Based on the high rate of erroneous needle place-
ment described in the literature for blinded tech-
nigues and the potentially devastating effects of in-
trathecal steroid injection, we believeit is advisable
to perform epidurography before therapeutic injec-
tion(s) into the epidural space. Logicaly, this ar-
gument also holds true for the placement of epi-
dural catheters and other devices (13, 15). It is not
always possible to confirm needle placement within
the epidural compartment on the basis of low re-
sistance with injection. In some patients, the infra-
fascial compartment provides little resistance to in-
jection. Although a soft-tissue injection is not
harmful, it will likely be of no therapeutic value
and will provide a false-negetive response to the
procedure. Likewise, a venous injection of a low
dose of steroid is unlikely to cause significant se-
quelae, but it is not desirable and it is unlikely to
be effective. Negative aspiration for blood is in-
sufficient to exclude intravascular needle placement
(3, 7). While CSF will generally return with aspi-
ration after intrathecal needle placement, a needle
tip that has punctured the dura and is partially sub-
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Fic 6. A, Schematic representation of anteroposterior view shows the orientation and position of the needle relative to the sacrum.
The needle is passed into the sacral hiatus from below and posteriorly, but is not advanced above the S3 level to avoid inadvertent

thecal sac puncture.

B and C, Anteroposterior (B) and lateral (C) radiographs after needle placement in the midline through the sacral hiatus reveal contrast
material throughout the sacral epidural space (5 to 6 mL of contrast agent is injected before the radiographs are obtained). After
documenting opacification of the caudal epidural space and excluding venous or intrathecal opacification, 2 to 3 mL of steroid mixture
followed by 3 to 5 mL of local anesthetic are introduced. Postinjection films are obtained to document dispersal of the injectate. Note
that contrast material extends cephalad to the L5-S1 level, but not above this. A significant amount of injectate remains in the caudal

sacral canal.

arachnoid may not return CSF upon aspiration. The
subsequent injection, however, could result in in-
trathecal delivery of the steroid agent. Intrathecal
delivery of a significant dose of anesthetic may re-
sult in profound systemic hypotension, as well as
undesired spinal anesthesia. Even more severe
complications may result from intrathecal steroid
administration: arachnoiditis and adhesions are po-
tential consequences of intrathecal injection of ste-
roid agent, especially with multiple injections (16).
This can lead to profound and irreversible clinical
sequelae. In skilled hands, our procedure ensures
delivery of the therapeutic materials into the epi-
dural space and prevents complications due to in-
trathecal or intravascular injections.

In addition to enhancing the safety of the pro-
cedure, the efficacy of this technique merits dis-
cussion. As discussed above, the blind technique
does not reliably deliver the injectate into the epi-
dural space. It is therefore a common practice to
routinely perform three consecutive epidural injec-
tions even if there is no initial response to the first
injection. In our practice, if there is no response to

the initial injection (and injectate delivery was
shown to be accurate with epidurography), second
or third injections are not performed. Since we are
certain of injection accuracy, arbitrary follow-up
epidural injections become unnecessary for nonre-
sponders. Furthermore, targeting and documenting
the distribution of injectate to the epidural space
relative to the site of a known disorder on the basis
of results of advanced imaging studies and pain di-
agrams increase the chance of a therapeutic re-
sponse. Documenting the distribution of injected
materials may also explain a patient’s response if a
unilateral or limited epidural block is encountered
(17, 18). On the other hand, if the injectate does
not descend below a surgical site because of epi-
dura adhesions, a subsequent injection at a more
caudal location may prove effective.

We observed substantially greater delivery (and
dispersal) of contrast agent and injected therapeutic
substances in the lumbar region after either inter-
laminar or transforaminal injections at L2 to S1 as
compared with caudal or sacral hiatus injections
(Figs 4-6). In many caudal epidurograms and ther-
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apeutic injections, a significant volume remains in
the sacral region, often well below the targeted ab-
normality in the lumbar region. We attempt to per-
form our injections either directly at or as near as
is possible to the segmental disease exhibited on
prior imaging studies and as determined by pain
diagrams in order to maximize the volume of ste-
roid (and local anesthetic) that reaches the target
anatomy (Figs 4 and 5). The posttherapeutic injec-
tion epidurogram details the full extent of spread
of injected materials. In addition, we select the type
of injection technique (interlaminar versus trans-
foraminal) on the basis of both observed structural
disease and the patient’s pain distribution. For pa-
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Fic 7. A, Schematic representation of an
anteroposterior view shows orientation of
the blunt-tipped Whitacre needle relative to
the lamina at the C7-T1 level. The needle
tip is midline in the dorsal epidural space.
An introducer needle is used before place-
ment of the blunt-tipped 22-gauge Whita-
cre needle. In smaller patients, the intro-
ducer needle may be left in place for
coaxial insertion of the needle. In larger
patients, the 18-gauge needle is removed
after skin puncture and before introduction
of the Whitacre needle, as the hub of this
needle limits the depth of the epidural nee-
dle insertion. The needle is advanced ros-
tral and central toward the midline inter-
laminar gap with the use of intermittent
fluoroscopy. Contact with the lamina be-
fore entry into the epidural space provides
depth control, which is crucial to prevent
cord injury.

B, After needle placement, 4 to 5 mL of
iohexol, 240 mg/mL, is injected, followed
by anteroposterior radiography, which re-
veals diffuse opacification of the lower cer-
vical and upper thoracic epidural space
with extension of contrast material along
the proximal nerve sheaths bilaterally.

C, Oblique radiograph shows needle
placement over the lamina and into the
spinal canal. Contrast agent in the poste-
rior epidural space is profiled in this pro-
jection. No venous or thecal sac opacifi-
cation is exhibited.

D, Lateral radiograph after steroid injec-
tion and removal of the needle reveals
widespread dispersal of the previously in-
jected contrast agent within the cervical
epidural space, outlining the unopacified
cervical thecal sac.

tients with bilateral pain, we prefer to use an inter-
laminar technique, if possible, to ensure wide-
spread, bilateral dispersal of the injectate (Fig 2).
If pain is unilateral, we typically use a transfora-
minal technique (if anatomy permits) to maximize
delivery of therapeutic substances to the foramen
and epidural space nearest the observed target dis-
order and/or suspected origin of radicular symp-
toms (Figs 4 and 5).

We advocate that the proceduralist take direct re-
sponsibility for follow-up care during the 5 to 7
days after injection. This requires familiarity with
the side effects and complications that might de-
velop in relation to steroid treatment. The proce-
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Fic 8. A-C, Anteroposterior (A), oblique (B), and lateral (C) radiographs after thoracic interlaminar epidural injection of contrast material
reveal opacification of the lower thoracic epidural space dorsally before injection of steroid and local anesthetic. The Whitacre needle
tip is in the midline within the posterior epidural space. Contrast material is seen extending along the proximal thoracic nerve sheaths
(arrows).

durdlist is in a much more informed position to
address procedure-related calls than is the referring
clinician or an emergency physician in most cir-
cumstances. Maintaining direct responsibility for
and communication with patients eliminates unnec-
essary visits to emergency rooms and helps the pro-
ceduralist develop a knowledge of common side
effects, complaints, questions, and possible signif-
icant complications. We also contact patients be-
tween 3 and 7 days after their epidural injection to
assess therapeutic response and status with respect
to untoward sequelae. If there are any unusual com-
plaints or circumstances, additional follow-up is
then provided.

We have reviewed the efficacy of epidura ste-
roid injections in our exclusively referral practice
and have confirmed a high rate of success (19).
Clinicians who specialize in spinal disorders iden-
tify the specific abnormality and indications for
epidural steroid injections and refer these patients
without economic incentive, thus eliminating the
motivation for self-referral (for spine injection
procedures).

A fina justification for using these techniquesis
provided by the patients. Hundreds of our patients
have commented on the relatively painless nature
of the procedure as compared with their prior ex-
perience with a blind injection technique. This is
an important point with respect to patient sedation
and monitoring. We intravenously sedated (con-
scious sedation with monitoring) only five patients
in this series of over 5400 patients, and these were
done because of severe anxiety before the proce-

dure. Every patient who required sedation had pre-
viously undergone blind epidural injection(s) else-
where with a most unfavorable experience. Because
fluoroscopically guided epidural injection per-
formed after epidurography is extremely safe and
causes minimal patient discomfort, intravenous
(1V) sedation and monitoring are only rarely nec-
essary. Because |V sedation is not used, hospitali-
zation and cardiac monitoring are not required for
epidural steroid injections when performed under
these circumstances, making the procedure ideally
suited to outpatient settings. A recent report by
Hodges et a (20) further underscores our convic-
tion that IV sedation is not necessary, and in fact
may be contraindicated. These authors reported two
serious and permanent complications that occurred
in sedated patients undergoing cervical epidura
steroid injection. Heavily sedated patients are un-
able to respond with the expected pain and pares-
thesias due to spinal cord irritation in the event of
errant needle placement. Not only were these pa-
tients deeply sedated but contrast material was not
injected before steroid injection to confirm needle
placement within the dorsal epidural space. Per-
forming epidurography in an awake and fully alert
patient before steroid injection virtualy eliminates
the potential for serious complications when done
by skilled and experienced proceduralists.

Conclusion

The technique of epidurography followed by
therapeutic epidural steroid injection (with or with-
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out alocal anesthetic) is a safe radiologic procedure
that is easily performed by skilled proceduralists on
an outpatient basis without intravenous sedation
and cardiac monitoring.
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