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Background: Transforaminal epidural steroid injections (TFESI) are widely used for the
conservative treatment of radicular pain. The use of dexamethasone in TFESIs is relatively new;
therefore, immediate and acute adverse effects that it may cause are not fully updated.

Objective: To evaluate immediate and acute adverse effects following TFESI with dexamethasone.
Study Design: Prospective, observational study.
Setting: A spine center affiliated with a rehabilitation hospital.

Methods: One hundred fifty consecutive patients receiving TFESI for the management of
radicular and axial spinal pain at the cervical, lumbar, and sacral levels with dexamethasone using
fluoroscopic guidance with digital subtraction technology were enrolled. The occurrence of adverse
effects in patients in the 2-week time period following interventions was monitored through a set
of questionnaires followed up by phone calls scheduled for 1 day, day 3, and day 14. Intensity and
duration of side effects were recorded.

Results: Of the 150 patients enrolled, 31 patients (19.5%) experienced adverse effects within the
first 30 minutes following the intervention. The most common adverse effects were numbness and
tingling in the limb, which developed in 19 patients (11.95%) followed by perineal pruritus that
occurred in 7 cases (4.4%). Patients also reported experiencing adverse effects within the 3 days
following intervention; most complained of headaches, insomnia, hiccups, flushing, and increased
radicular pain. No major complications were noted.

Limitations: The sample size enrolled might be too small to perceive possible rare side effects
related to the procedure. The 2-week follow-up period is a limitation for evaluating late side
effects.

Conclusions: This study offers provision to interventionalists that TFESI with dexamethasone
when performed by experienced hands and with proper technique has minor self-limited transient
adverse effects that can be easily managed. Patients should be made aware of these adverse
effects and their management. Further larger studies are needed to validate the safe use of
dexamethasone and the safety of transforaminal epidural injections.
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ransforaminal epidural steroid injections (TFESI)
are widely used for conservative treatment
pain
have become highly recognized and accepted as a

of radicular

conventional method of treatment, given that they are
performed in accordance with the current available
guidelines (7-9).

Dexamethasone is a steroid known to have no

(1-6). These injections

www.painphysicianjournal.com



Pain Physician: May/June 2015; 18:277-286

particulates and therefore it has been recently advo-
cated to be the drug of choice for use in TFESI (10-12). It
has been substantially utilized as a treatment in various
medical specialties for over 50 years and side effects
regarding its oral and intravenous administration are
appropriately identified (13,14). However, because the
use of dexamethasone in TFESI is relatively a new prac-
tice, immediate and acute adverse effects that it may
cause through this route of administration are not fully
updated.

This study was considered to investigate the pos-
sible immediate and acute adverse effects after TFESI
with dexamethasone in a prospective way.

METHODS

This study was conducted at a spine center in a
major university affiliated hospital after the hospital
institutional review board approved the protocol in ac-
cordance with the Declaration of Helsinki. Patients who
met the inclusion criteria signed an informed consent
that described the trial with its risks, benefits, alter-
natives, and objectives as per the institutional review
board protocol. One hundred and fifty consecutive
patients with radicular and axial pain were included
in this prospective, single-arm, observational study.
Each patient received TFESI in the cervical, lumbar, or
sacral level. All the participants of this study initially
consulted the spine center for management of pain-
ful spinal conditions. All patients underwent imaging
with magnetic resonance imaging (MRIs) or computed
tomography (CTs) (if MRIs were contraindicated) of
the spine. The participants were first treated with
conservative management, including medications and/
or physical therapy. However, when conservative treat-
ment proved unsuccessful, they were recommended
treatment of TFESI.

Inclusion Criteria:

e Providing informed consent to participate in the
study

e At least 18 years of age

e Imaging findings of intervertebral disc pathology

e  Axial back or neck pain

e Radicular leg or arm pain

e Lack of response to conservative management in-
cluding medications and/or physical therapy.

Exclusion Criteria:
e Severe allergy to injectants
e History of steroid psychosis

e Tumor or tumor metastasis in the involved spinal
area

e Infection at the injection site

e Coagulopathy

e Unstable spinal fracture or spinal instability

e Pregnancy

e Patients unable to provide informed consent.

Prior to the performance of each procedure, base-
line data collected were age, diagnosis of the spine
pathology and its level, gender, body mass index,
presence of depression, medications used, history of
allergies, history of diabetes, and prior spinal surgery or
prior spine injections.

All procedures were performed by a fellowship-
trained interventional physiatrist (OEA), with over 9
years of experience in performing TFESI. All procedures
were performed in an outpatient hospital ambulatory
setting. Two independent physicians monitored patient
complications. Only single dose vials were used and
medications were withdrawn only after patients were
on the fluoroscopy table, ready for the procedure. A
General Electric OEC 9900 Elite fluoroscopy equipped
with Digital Subtraction (DS) suite was used.

Medications used were Omnipaque 300 (30 mL
vial), lidocaine 1% preservative free (5 mL vial), and pre-
servative-free dexamethasone 10 mg/mL (1 mL vial-AAP
Pharmaceuticals, Inc.). Medications were not mixed and
each medicine was withdrawn in an individual syringe.

Twenty-five gauge 3.5 inch Quincke spinal needles
were used for cervical injections. Twenty-two gauge (3.5
or 5 inches in length depending on patient body habi-
tus) Quincke spinal needles were used for lumbar and
sacral injections. Five mL Luer lock syringes were used
for lumbar and sacral procedures and 3 mL Luer lock
syringes and 5 inch tubing were used during cervical
injections. Cervical injections were performed with the
patients placed in a lateral position, head supported by
a pillow, and placed in a neutral position. The needles
were introduced under an oblique view, abutting the
superior articular processes and slightly introduced for-
ward into the inferior and posterior portion of the fo-
ramina. In lumbar injections, the patients were placed
in a prone position and the needles were introduced
to the 6 o'clock position under the pedicles and the
positioning was confirmed in an antero-posterior view.
For sacral injections, the needles were introduced to
the foramina using a lateral to medial approach using
antero-posterior viewing, and entering the foramina
at the superior and lateral quadrant portion. Once the
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needles were positioned at the neural foramina, the
stylets were withdrawn and blood in the hub (flash)
was evaluated. This was followed by aspiration. One mL
of contrast medium was subsequently injected to con-
firm needle placement. Once transforaminal flow was
identified, an additional 0.5 mL to 1 mL of contrast was
injected under DSA evaluating for missed vascular pen-
etration with the other methods. As an added layer of
safety, a lidocaine test was used (a test dose of lidocaine
1% was injected, 0.5 mL in cervical and 1 mL in lumbar
injections and patients were monitored for alterations
in sensation, motor weakness, or unusual metallic taste)
prior to injecting preservative-free non-particulate
dexamethasone 10 mg/mL (2 mL for lumbar and sacral
injections, 1.5 mL for cervical injections).

Extension tubings were not used in lumbar injec-
tions as the needles were of a larger gauge and more
sturdy. The larger gauge needles were stable in the fo-
ramina on connecting the different syringes of different
medications in comparison with the 25-gauge needles
in the cervical spine which can move easily on changing
syringes. Additionally, the needles in the lumbar levels
occasionally required the performer to apply physi-
cal pressure to maintain the position in the foramina
depending on patient’s girth and body habitus. The
radiographic field in the cervical spine is much smaller
and as the performer injects the contrast live under
fluoroscopy his or her hand will be in the field if exten-
sion tubing is not used.

In lumbar injections, we did not obtain lateral
views, as we do not recommend relying on lateral views
while performing lumbar and thoracic TFESI as in the
process of obtaining lateral views the appropriate
depth of the needles is not assessed. Needle penetra-
tion into the central canal may occur which results in
an intradural injection. Additionally obtaining lateral
views significantly increases the radiation exposure to
the patients and staff.

All the vascular injections detected in our study
were venous in nature. The veins are characteristically
serpiginous, of varying caliber, flowing longitudinally
and transversely crossing the midline or moving out
of the vertebral canal. Venous injection is of no conse-
quence other than the need to be recognized and the
needle to be repositioned. However radicular artery
injection, especially through the artery of Adamkiewicz
present at the lower thoracic or upper lumbar region,
demonstrates contrast filling, medially flowing and trav-
elling cephalad in the midline (anterior spinal artery).
This would be best visualized using digital subtraction

technology (15).

The occurrence of any side effect was recorded im-
mediately after the injection and through structured
follow-up phone calls (at one day, 3 days, and 2 weeks
post-injection).

Data was categorically computed as “yes” or “no”
regarding the presence or absence of adverse effects.
The number of events was quantitatively computed and
the frequency was presented in terms of percentage.

Chi-square tests were conducted to compare the
categorical data of multiple baseline categories with
the occurrence of side effects or not. For all compari-
sons, the significance level (alpha) admitted was lower
than 0.05. Stata/SE 10.0 for Windows software (College
Station, TX, USA) was used for the statistical analysis.

REesuLTs

With the total of 150 patients enrolled in the
study, 122 patients (81.3%) had lumbar TFESI and 28
cervical injections (18.6%). All cervical injections were
single levels injections. Among the 122 lumbar injec-
tions, 86 patients (70.5%) received single level TFESI
and 36 patients (29.5%) received 2 level or bilateral
TFESI. Among the 150 patients, 109 patients (72.6%)
were enrolled in the study for management of ra-
dicular pain and 41 (27.3%) were being treated for
degenerative disc disease with discogenic axial pain.
Thirty-nine (26%) patients had an injection less than
3 months prior to the study and were enrolled to re-
ceive a repeated injection. Fifty-one patients (34%)
had a spinal injection more than 3 months prior to the
study for any reason. Sixty patients (40%) had no prior
spinal injections. Detailed patients’ demographic char-
acteristics and TFESI characteristics are demonstrated in
Tables 1 and 2. There was no follow-up drop out dur-
ing the study period. Thirty-one (20.66%) patients had
vascular penetration detected by one of the methods
used. Five (3.33%) were cervical injections, 13 (8.66%)
at the sacral level, and 13 (8.66%) at the lumbar level.

Thirty-one patients (20.6% of total patients)
described immediate effects after having injection:
15 patients (48.38%) reported numbness, 7 patients
(22.58%) reported groin, genital, or perineal pruritus, 4
patients (12.9%) reported tingling sensations, and one
patient (3.22%) reported weakness, general discom-
fort, low heart rate, shaking, and facial “warmth.” We
did not incorporate any immediate spinal or radicular
pain that occurred before lidocaine was injected into
the results as this effect is considered to be part of the
procedure itself rather than an adverse effect.

www.painphysicianjournal.com
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During the first 3 days following the injections,
patients reported increased radicular pain, increased
pain at the injection site and the spine, lightheaded-
ness, nausea, headache, heartburn, paresthesia, slight
imbalance, rash, insomnia, hiccups, numbness, and hy-
peractivity/euphoria as side effects. No major complica-
tions were noted. A total of 121 minor side effects were
reported by 71 patients (47.33%) during the first phone
call (after one day of TFESI) and 29 side effects were
reported by 20 patients (13.3%) after 3 days of TFESI.

After 2 weeks, only 2 patients (1.3%) complained
of side effects after TFESI. One patient complained of
an increase in radicular pain that started one week after
the first injection when the patient was participating
in physical activity, and another patient reported high
blood sugar. The detailed occurrence and frequency of
side effects are shown in Table 3.

On further review of the results, we noted that pa-
tients with a diagnosis of depression prior to injections
developed more adverse effects (P = 0.042) especially
numbness immediately after the injection (P < 0.001).

Table 1. Demographic characteristics.

Number of
patients = 150

Age in years (Mean + SD) 54.15 £ 15.48
Gender (Male/Female) 56/94
Body Mass Index in Kg/m2 (Mean + SD) 27(I§(g) /152)6 !
Patients with obesity 36 (24%)
Patients with depression 27 (18%)
Number of medications in use (Mean + SD) 6.10 £3.91
Patients with history of allergies 23 (15.33%)
Patients with diabetes 14 (9.33%)
Patients with prior spinal surgery 9 (6%)
Patients with no prior spine injections 60 (40%)
Prior spinal injection (more than 3 months) 51 (34%)
Prior spinal injection (less than 3 months) 39 (26%)

Half of the patients who underwent 2 levels or bilateral
TFESI injections had at least one adverse effect vs. one
third of the patients that underwent single level TFESI,
however this was not statistically significant (Table 4).
All other variables, such as previous injections, use
and number of medications, prior allergies, diabetes,
dose of dexamethasone, dose of lidocaine, side, gen-
der, body mass index, level of the procedure, vascular
flow detection, and prior surgeries, were not statisti-
cally significant in relation to adverse effects (Table 5).

Discussion

To our knowledge, this is the first study evaluating
side effects and complications of TFESI with dexametha-
sone performed with fluoroscopic guidance using digi-
tal subtraction and a strict protocol to prevent vascular
penetration. We recognize that we are using a higher
dose of dexamethasone in comparison to celestone or
depo medrol doses, as it's a non-particulate steroid and
has a very short half-life. The doses of dexamethasone
or other frequently used steroids are not established
and we believe that studies are needed to evaluate the
most appropriate doses of steroids to be used. We have
been using these doses of dexamethasone, 20 mg for
lumbar TFESI and 15 mg for cervical TFESI, for several
years. These doses are also widely used by spine inter-
ventionalists frequently performing transforaminal
epidural injections.

In our study we attempted to provide all possible
measures that we believe can eliminate devastating
neurologic injury. We followed Scanlon et al’s (16) rec-
ommendations of a test dose of lidocaine.

Patients were monitored for one minute after the
lidocaine test injections, as Baker et al (17) noted that
it would be expected that neurologic changes to occur
quickly and should be easily appreciated in less than 30
seconds after local anesthetic injection. Karasek and
Bogduk (18) described a patient developing quadripa-
resis developing within 60 seconds after 0.8 mL of lido-
caine 2% was injected during a C6-C7 transforaminal

Table 2. Transforaminal epidural steroid injections (TFESI) characteristics.

Lumbar Sacral Cervical Total
Single Level 68 18 28 114 (76%)
Two Level or Bilateral 16 20 0 36 (24%)
Total 84 38 28 150 (100%)
Radiculopathy (Lumbar Central Stenosis, Foraminal Stenosis) 69 14 26 109 (72.6%)
Discogenic pain (Degenerative Disc Disease/Disc Displacement) 12 24 5 41 (27.3%)
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Table 3. Occurrence and frequency of side effects.

Side effect Imme%;::\;:eslif after One day after TFESI | 3 days after TFESI 2 w’ols‘;‘klzsalfter
Number of patients 31 (20.6%**) 71 (47.3%**) 20 (13.3%*%) 2 (1.3%**)
Total reports 31 121 29 2
Numbness 15 (48.38%) 5(4.13%) 1 (3.44%) 0
Pruritus (genital, perineal, groin area) 7 (22.58%) 0 0 0
Shaking 1(3.22%) 0 0 0
Decrease of heart rate 1(3.22%) 0 0 0
‘Weakness 1(3.22%) 0 0 0
General discomfort 1(3.22%) 0 0 0
Increased pain at injection site =X 21 (17.35%) 1(3.44%) 0
Headache 0 17 (14.04%) 3(10.34%) 0
Insomnia NA 17 (14.04%) 3(10.34%) 0
Increased radicular pain - 11 (9.09%) 7 (24.14%) 1 (50%)
Heart burn 0 8 (6.61%) 1(3.44%) 0
Increased spine pain - X 6 (4.95%) 3(10.34%) 0
Nausea 0 6 (4.95%) 2 (6.89%) 0
Hyperactivity/euphoria/anxiety 0 6 (4.95%) 2 (6.89%) 0
Tingling 4(12.9%) 6 (4.95%) 1(3.44%) 0
Rash/flush 1(3.22%) 5 (4.13%) 0 0
Hiccups 0 3 (2.48%) 2 (6.89%) 0
Imbalance NA 2 (1.65%) 1(3.44%) 0
Elevation of heart rate 0 2 (1.65%) 0 0
Muscle spasms/cramps 0 2 (1.65%) 1(3.44%) 0
Lightheadedness 0 1 (0.82%) 1(3.44%) 0
Pain on the other limb 0 1(0.82%) 0 0
‘Warm sensation on the limb 0 1 (0.82%) 0 0
Cold sensation on the limb 0 1 (0.82%) 0 0
Elevation in blood sugar NA 0 0 1 (50%)

*: not considered because it may be caused due to the nature of the procedure itself. **: percentage of total participants. NA: Not applicable

injection. The metallic taste in the mouth is noticed in
intravascular injections of various medications includ-
ing contrast and it is an adjunct in identifying vascular
penetration. Following the lidocaine test, the injection
of dexamethasone was performed over 30 — 60 seconds.

We are advocates of the performance of trans-
foraminal epidural injections as we believe they are
effective in managing spinal pain, especially radicular.
This is due to the unique medication delivery site at the
disc and nerve interface, which provides more targeted
use of medications and improved outcomes (3,6,19-21).
Botwin et al (22) found that TFESI achieved ventral flow
in 100% of injections. These injections are performed
through the needle introduction into “the safe tri-
angle” at the 6 o’clock position inferior to the pedicle.

Table 4. Side effects and number of levels per procedure. Qi

square analysts of side effects after 2 or single level injections
was not significant (P = 0.409).

Side effects Total
N Y
Single level 87 27 114
Two level 25 11 36
Total 112 38 150

Vascular evacuation of the therapeutic medication
preventing it from reaching its target occurs in 11% of
caudal ESI and interlaminar ESI, and in only 2% of TFESI
(23,24). Therefore, the instillation of corticosteroids

www.painphysicianjournal.com
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into the anterior epidural space, maximally reaching the
targeted intervertebral disc, is best accomplished by the
transforaminal approach rather than the interlaminar
or caudal techniques. The purpose of our study is not
to establish the exact amount of therapeutic doses of
steroids or to compare transforaminal injections to the
various types of epidural injections; however, anatomi-
cally installing the steroids in the disc/nerve interface
is the goal of a successful TFESI. Our study objective is
also not to compare dexamethasone injections to par-
ticulate steroids injections, and we are not establishing
the efficacy of a particular steroid over the others. We
do not use particulate steroids in transforaminal injec-
tions due to numerous known reports of devastating
spinal cord and cerebral infarcts after transforaminal
injections in the past decade (12,16,25-37). There are
multiple theories explaining the different causes of
these infarcts (38) with the leading hypothesis being
that inadvertent intra-arterial injection of particulate
corticosteroid creates an embolus (12,32,38,39) causing
a down-stream infarct. The role of particulate steroids
was also evaluated, with different particle sizes iden-
tified (11,34) with dexamethasone identified not to
have particles under laser microscope (11). In a study by
Okubadejo et al (40), 11 pigs underwent intravascular
injections of depomedrol, dexamethasone, or pred-
nisolone into the vertebral artery. All the pigs injected
with depomedrol failed to gain consciousness after the
injection, the other 2 groups recovered with no deficits.

A variable that generates discussion as a possible
cause of intravascular injections is the type and size of
needle used during TFESI, particularly at the cervical lev-
el. Quincke needles are widely used, particularly among
interventionalists frequently performing cervical trans-
foraminal injections (41). We performed our study us-
ing these needles. Blunt-tip needles were popularized
to reduce the chances of arterial penetration. However,
there are recent reports that dispute that blunt needles
eliminate intravascular entry and prevent vasospasm
or vessel injury (42,43). More recently, in their review,
Atluri et al demonstrated that there was no correlation
between the variable type or size of needles and vas-
cular complications in lumbar transforaminal injections
(44).

Since the emergence of complication reports and
the publication of Scanlon et al’s survey (16) to spine
interventionalists on complications of cervical transfo-
raminal injections, a heightened awareness of the risks
of TFESI has developed. The use of dexamethasone in
TFESI has expanded widely for its safety. More recently,

the US Food and Drug Administration (FDA) expedited
a drug safety announcement concerning the use of ste-
roids in the epidural space (45). Even though dexameth-
asone is cited as one of the steroids in the alert, we did
not identify specific adverse effects or complications.

We conducted this study in an effort to evaluate
the acute complications encountered with the use of
dexamethasone along with the prudent vascular pen-
etration prevention measures described above, for
minimizing risks of major complications after TFESI.
The confirmation of intravascular injection with DSA
increased the detection rate of vascular penetration.
DSA detected an additional 5.26% of the intravascular
needle placements, following the traditional methods
(41).

Dexamethasone sodium phosphate is of a rapid on-
set of action and of short duration compared to other
less soluble preparations. At equipotent doses, dexa-
methasone almost lacks the salt-retaining properties
in hydrocortisone. Dexamethasone sodium phosphate
suspension is used intravenously very commonly for
treatment of multiple systemic conditions and gained
popularity amongst spine interventionalists (13).

Huston et al (46) prospectively studied acute side
effects and complications of TFESI, but there was no DS
used and the medications used were celestone 6 mg
and lidocaine. Their analysis of 350 consecutive cervi-
cal and lumbar transforaminal injections identified no
significant complications. Lutz et al (6) found no dural
punctures or other major complications in 50 patients
that underwent lumbar transforaminal epidural injec-
tions. Botwin et al (20) reviewed complications in 322
transforaminal lumbar epidural injections done in 207
patients. They reported the complete absence of post-
dural puncture headache. The most common complica-
tion found in their study was headaches, occurring in
3.1% of patients. These headaches were transient and
resolved after 24 hours. There was no intrathecal pat-
tern noted when epidurograms were reviewed. In our
study, 17 (10.69%) of the patients complained of head-
ache, 3 (1.8%) of which lasted for 3 days; the others
resolved in 24 hours.

One interesting side effect noted was temporary
perineal pruritus occurring immediately after dexa-
methasone injection. This was not noted with prior
epidural injection studies using different steroids. It
is possible that it is due to the rapid injection of the
medicine, due to an unrecognized vascular injection,
or both. This causes momentary discomfort to patients,
who might also be surprised by its occurrence and
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question whether it is related to the procedure. We
are currently not aware of any other side effects associ-
ated; however, further evaluation may be relevant due
to the possibility of unrecognized systemic injection or
absorption. Pruritus after intravenous (IV) injection of
dexamethasone is a known side effect described initial-
ly in the literature in 1972 by Czerwinski et al (14), who
performed a randomized, controlled, double-blinded
clinical trial in which healthy volunteers underwent IV
infusion of dexamethasone. Anogenital pruritus was
observed in patients that received dexamethasone
with an onset varying from 15 seconds (bolus group)
to 5 minutes (slower infusion speed), lasting seconds to
minutes.

In 1986, Baharav et al (47) reported 7 cases of what
they described as a “severe itching, burning sensation
and squeezing pain in the perineal region” in oncology
patients who received a 12 mg bolus of IV dexametha-
sone as an antiemetic agent during chemotherapy.
The authors emphasized the obscure nature of the
observed reaction, which was endorsed by Thomas (48)
who conducted a literature review in the same year
and published it in the same journal. Additionally, he
emphasized that similar reactions had already been
reported with IV infusion of other steroid drugs such as
prednisolone and hydrocortisone since 1962. Andrews
and Grunau (49) in odontology and Zaglama et al (50)
and Taleb et al (51) in oncology also reported similar
symptoms. All of them reported the reaction observed
with a bolus infusion of IV dexamethasone in a dose
that ranged from 8 to 100 mg. The description of
symptoms were similar: severe pruritus, tingling, prick-
ling, itching, and burning sensation in the perineum
or genital area, beginning rapidly and never lasting
less than 30 seconds or more than 6 minutes. Perineal
pruritus following dexamethasone IV injection remains
poorly understood. It is suggested could be related to
the phosphate ester of the dexamethasone sodium
phosphate (52).

We previously reported a patient who had an im-
mediate episode of severe pruritus all over the body
after a left L5 transforaminal epidural injection that
lasted for one minute. Contrast was not used in this
patient due to severe allergy and despite no blood flash
and negative blood aspiration, it is possible that a vas-
cular injection could have occurred (53). In the current
study, we found pruritus complaint in the perineal area
in 7 (4.6%) procedures. There were no signs of vascular
penetration in any of these patients.

In regards of hiccups, a number of case reports

(54-56) have linked epidural steroid injections to the
occurrence of hiccups but none was with the use of
dexamethasone. In our study, 3 (10.69%) of the pa-
tients reported hiccups, 2 (1.8%) of which lasted for 3
days; the other resolved in 24 hours. While hiccups are
usually benign, severe attacks may lead to exhaustion,
eating difficulties, and affect quality of life (57). Several
authors reported dysphonia following steroid injections
(58-60) but none of them as well used dexamethasone.
The mechanism of dysphonia after peripheral steroid
injection is unknown but thought to result from vascu-
lar uptake of the steroid. In our cohort of patients no
dysphonia was found.

In this study, 8 (5.3%) patients reported heartburn
after the injection. Except for one patient that contin-
ued to experience heartburn for 3 days, the other 7 pa-
tients felt improvement of the symptom within one day.
Glucocorticoid oral intake is a possible cause of peptic
ulcer disease including bleeding and perforation. This is
of particular concern when there is the concomitant use
of non-steroidal anti-inflammatory drugs. To the best
of our knowledge no report of peptic ulcers was ever
described to be caused by epidural injections.

We found 5 (3.33%) patients to experience facial
flushing. One of them started to have symptoms min-
utes after the injection. Botwin et al (61) found that
3 out of 139 patients (2.3%) who received epidural
steroid injections experienced facial flushing. Cicala et
al (62) found facial flushing in 18 of 204 patients (9.3%)
receiving cervical epidural corticosteroid injections. De
Sio et al (63), in a larger study on steroid epidural injec-
tions, reported that patients who had taken diphen-
hydramine subsequently to the appearance of the side
effect seemed to experience a slightly shorter duration
of reaction compared with patients who did not take it
once a reaction had occurred.

A diagnosis of depression prior to the injection was
shown to increase the frequency of developing adverse
effects, especially numbness immediately after the
TFESI. Since the trial was not powered to this analysis,
it is hard to know if it's because of the use of antide-
pressants or because these patients are more sensitive
to medications or if they are hyper-vigilant to their
symptoms. We don’t believe that numbness is caused
by dexamethasone as it does not have significant anes-
thetic properties to our knowledge. All adverse effects
improved in 3 days in this group of patients.

One diabetic patient had elevated blood glucose
level of 15 points that lasted for one week. Steroids can
affect the metabolism by exerting an anti-insulin action
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in peripheral tissues and raise the plasma glucose levels.
This poses a risk for uncontrolled insulin dependent pa-
tients, even though the effects of the steroids injections
on the blood sugar level usually last less than one week
(13).

The injections had a number of minor side effects
that did not last more than 3 days. One patient had
increased radicular pain for 2 weeks. These minor com-
plications noted are either related to the procedure
itself or due to the medications. We generally advise
the patients to use diphenhydramine or other allergy
medications at night for flushing and insomnia. We also
recommend acetaminophen 500 mg every 6 hours as
needed for headache and pain and prochlorperazine
orally 5 mg every 6 hours if needed for hiccups. We
recognize that it is possible that the ominpaque 300
and lidocaine 1% used might have contributed to the
immediate adverse effects, occurring on the day of the
injections, but it is not likely that the side effects occur-
ring later are related.
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