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A Prospective Evaluation

Flushing as a Side Effect Following Lumbar Transforaminal 
Epidural Steroid Injection

Clifford R. Everett, MD, Michael N. Baskin, MD, Dmitry Novoseletsky, MD, David Speech, MD, and Rajeev Patel, MD

Lumbar epidural steroid injections 
(ESI) have become a commonly used treat-
ment for radicular pain. The use of epidu-
ral injections with local anesthetic medi-
cation dates to the early 20th century. In 
1909, Caussade and Queste (1) presented 
several cases in which “sciatica” had been 
treated by spinal injection with “stovaine” 
(amylocaine hydrochloride). In 1953, 
Lievre et al (2) reported epidural cortico-
steroid administration. In 1957, Capprio 
(3) reported a beneficial effect in patients 
with sciatica by administering local anes-
thetic into the sacral epidural space.  

Several routes of epidural steroid ad-

Background:  Epidural steroid injec-
tions (ESI) are commonly used in managing 
radicular pain.  The risk of complications with 
epidural steroids is small, with the majority 
of complications being non-specific.  Flush-
ing is a known side effect of corticosteroid 
administration.  The occurrence of flushing 
after epidural steroids has not been studied 
prospectively.  

Objective:  To compare flushing as 
a side effect of Betamethasone acetate/
Betamethasone sodium phosphate (Cele-
stone®) vs. Methylprednisolone (DepoMe-
drol®) in fluoroscopically guided epidural 
steroid injections. 

Study Design:  Non-concurrent Pro-
spective Database Study 

Methods:  Two-hundred forty patients, 
who underwent epidural steroid injections in 
the University of Rochester Spine Center in 
the year 2001 were included. 

Eighty-one patients underwent epidu-
ral steroid injections with Celestone. One 
hundred fifty nine patients received treat-
ment with Depo-Medrol. 

Patients were contacted two days after 
the procedure by a staff member and specif-
ically asked about the presence of flushing 
following steroid injection. The answers were 
recorded as “yes” or “no”. 

Results:  Out of 81 patients who un-
derwent ESI with Betamethasone acetate/
Betamethasone sodium phosphate, 13 re-
ported a flushing reaction (16%).  Out of 159 

patients, who underwent ESI with Methyl-
prednisolone, 14 reported a flushing reaction 
(9%).   This side effect difference was not sta-
tistically significant (p < 0.143 and odds ratio 
of 0.505).  The overall incidence of flushing 
was approximately 11%.

Conclusion:  Flushing reaction ap-
pears to be more widespread than previous-
ly assumed, with an overall incidence of 11%. 
There was no significant difference in self-re-
ported flushing reactions following lumbar 
epidural steroid injections using either beta-
methasone or methylprednisolone.  
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ministration are currently utilized includ-
ing caudal, interlaminar and transforam-
inal approaches. Corticosteroids, in com-
bination with local anesthetic, are used in 
treating painful spinal disorders by epidu-
ral administration based on their potent 
anti-inflammatory effect. However, risks 
and complications of lumbar ESI have 
been reported (5-12). The vast majority 
of complications following lumbar ESI 
are minor and nonspecific (12). Although 
rare, severe complications including sep-
ticemia have been reported (12). Minor 
complications can include dural puncture 
and post-dural puncture headache, unin-
tentional subdural or subarachnoid injec-
tion, weight gain in conjunction with salt 
and water retention, possibly exacerbating 
congestive heart failure or hypertension, 
local discomfort, mild exacerbation of ra-
dicular pain during injection, vasovagal 
reactions to the needle, transitory head-
aches during injection, reactions to the lo-
cal anesthetics and flushing.

Flushing is a known side effect of cor-
ticosteroid administration (5-8, 12, 15).  
The occurrence of flushing has been stud-
ied following steroid injections used to 
manage adhesive capsulitis of the shoul-

der (14), and following cervical interlami-
nar (7, 16), lumbar transforaminal (5), and 
caudal ESI (6). These studies were retro-
spective reviews of large numbers of indi-
viduals who received injections. There has 
been no prospective study designed to as-
sess the incidence of flushing or the inci-
dence of flushing between different steroid 
preparations.  This study was undertaken 
to evaluate flushing following transforam-
inal epidural steroid injections either with 
Celestone or Depo-Medrol. 

METHODS

Participants 
The study was approved by the Uni-

versity of Rochester Human Subjects Re-
view Board.  The 240 subjects included 
in the study were patients referred to a 
university based multidisciplinary Spine 
Center. The subjects were referred for 
evaluation and management of radicu-
lar pain during the interval between Jan 1, 
2001 and December 31, 2001. 

Procedure 
The subjects of the study were of-

fered a fluoroscopically guided lumbar 
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Depo-Medrol Celestone Total

Flushing 14 (9%) 13 (16%) 27 (11%)

No Flushing 145 (91%) 68 (84%) 213 (89%)

Total 159 (100%) 81 (100%) 240 (100%)

Table 1. Flushing reaction vs. steroid preparation

transforaminal ESI for treatment of lum-
bar radicular or discogenic pain. The risk 
and benefits of epidural steroid injections 
were discussed with each subject prior 
to the procedure. Each patient provided 
oral and written informed consent prior 
to proceeding with the injection. The 81 
epidural steroid injections prior to May 5, 
2001 were performed with 6 mg of Beta-
methasone acetate/Betamethasone sodi-
um phosphate (Celestone). After May 5, 
2001 the next 159 patients received treat-
ment with 80 mg of methylprednisolone 
(Depo-Medrol®).

Data Collection
A staff member from the Spine Cen-

ter contacted each subject two days fol-
lowing the injection and specifically asked 
about the presence or absence of flushing 
following the injection, defined as redness 
or warmth, without rash. The answers 
were recorded as “yes” or “no”. 

Statistical Methods
Differences in proportions were test-

ed using chi-squared test.  Results were 
considered statistically significant if the P 
value was less than 0.05.

RESULTS

A total of 240 patients received flu-
oroscopically guided lumbar transforam-
inal epidural steroid injections. There 
were no major complications associated 
with any of the injections. Of these 240 
patients, 81 were treated with Betameth-
asone acetate/Betamethasone sodium 
phosphate while 159 were treated with 
methylprednisolone. The incidence of 
flushing reaction is depicted in Table 1.

The overall incidence of flushing 
was 27 out of 240 cases or 11%. Despite 
a trend toward a higher rate of flushing 

within the Betamethasone group the dif-
ference in incidence was not statistical-
ly significant. Using a Chi-Square anal-
ysis that compared patients treated with 
Celestone to Depo-Medrol the p value < 
.143 and an Odds Ratio was calculated at 
0.505.  The flushing reaction was self-lim-
ited among those who experienced the 
side effect. Patients who requested treat-
ment for the reaction were recommended 
to use an oral antihistamine for 2-3 days 
to minimize the symptoms.

DISCUSSION

The etiology of flushing following the 
use of steroid medications is not entirely 
clear. Current studies suggest an immu-
noglobulin (IgE) -mediated mechanism 
(15). A portion of the reaction is mediat-
ed by histamine. The reaction tends to be 
self-limited (17) However, the flushing re-
action may mimic signs and symptoms of 
an anaphylactic reaction that creates con-
cern for patients and physicians. Antihis-
tamine medications such as diphenhydr-
amine are helpful in improving symptoms 
associated with flushing. 

The incidence of flushing follow-
ing lumbar epidural steroid injections in 
this study is higher than the incidences re-
ported in prior studies. Jacobs et al (14) 
reported only two episodes of flushing 
following 50 intraarticular shoulder injec-
tions that he performed.  DeSio et al (13) 
noted flushing in only 12 of 1399 patients 
(.86%) following both cervical and lum-
bar injections. Botwin et al (5, 6) reported 
a similarly low rate of flushing following 
both lumbar transforaminal (1.2%) and 
caudal epidural steroid injections (2.3%).  
Cicala (7) performed 204 cervical epidu-
ral injections with corticosteroids in 142 
patients with methylprednisolone ace-
tate. Complications that developed as a 

result of the procedure included  mild fa-
cial flushing with subjective (but not ob-
jective) fever lasting about 12 hr occurring 
in 9.3% of patients. Manchikanti et al (18) 
in performing 256 transforaminal epidur-
al steroid injections with Celestone in 100 
patients, reported lack of flushing.

The reason for a higher incidence of 
flushing in our study is not clear. Possible 
reasons for the higher incidence include 
study design (prospective design, spe-
cifically inquiring from patients about a 
flushing reaction), the route and/or dos-
age of steroid used, or the mode of the 
steroid administration through a trans-
foraminal approach. The incidence of 
flushing was determined by telephone 
report and not by actual examination of 
the patient following the injection. This 
is a potential weakness with the design 
of the study as there may be a discrepan-
cy between a patient’s subjective report of 
the flushing and a true flushing reaction. 
Another potential weakness in this study 
is a relatively larger number of patients 
who were treated with an injection us-
ing Depo-Medrol. This weakness was due 
to the shortage of Betamethasone acetate/
Betamethasone sodium phosphate (Cele-
stone®) which was difficult to obtain fol-
lowing commencement of the study.

CONCLUSION
In summary, the incidence of flush-

ing following fluoroscopically guided lum-
bar transforaminal epidural steroid injec-
tions may be higher than previously re-
ported. The overall incidence of flushing 
is approximately 11% and does not appear 
to be significantly different between com-
monly used steroid preparations. Flush-
ing tends to be a minor self-limited side ef-
fect following epidural steroid injections, 
which can be minimized with the use of 
antihistamine medications.
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