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Abstract BACKGROUND CONTEXT: Although the types and incidence of adverse events (AEs) associ-
ated with transforaminal epidural steroid injection (TFESI) have been described, no study has used
a systematic standardized questionnaire to solicit AEs from patients to capture an accurate range
and incidence of complications.
PURPOSE: The aim was to systematically identify the types and incidence of AEs associated with
TFESI. Additionally, this study evaluated demographic and clinical factors that may predict a high-
er risk of an AE.
STUDY DESIGN/SETTING: This was a retrospective cohort study from a multiphysician
academic PM&R clinic.
PATIENT SAMPLE: Patients, aged 19 to 89, who underwent a fluoroscopically guided TFESI for
lumbosacral radicular pain between 2004 and 2007 were included.
OUTCOME MEASURES: The relationship of AEs with gender, age, trainee presence, steroid
type, preprocedure visual analog scale (VAS) pain score, systolic blood pressure, fluoroscopy time,
and corticosteroid injectate volume was analyzed.
METHODS: Adverse event data were collected using a survey both immediately and at 24 to 72
hours after TFESI. Statistical analysis was performed using the chi-square, Fisher exact, or Wilcox-
on rank sum two-sided tests. Logistic regression analysis was also performed. C.P. is the owner of
Rehabilitation Institute of Chicago Physiatric Log & Analysis System computer software.
RESULTS: In 1,295 consecutive patients undergoing 2,025 TFESI procedures, immediate AEs
and delayed AEs occurred after 182 (9.2%) and 305 (20.0%) injections, respectively. The most
common immediate AEs were: vasovagal reaction (4.2%) and interrupted procedure from intravas-
cular flow (1.7%). Common delayed AEs included: pain exacerbation (5.0%), injection site
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soreness (3.9%), headache (3.9%), facial flushing/sweating (1.8%), and insomnia (1.6%). Signifi-
cant associations were identified between AEs and gender, age, preprocedure VAS, steroid type,
and fluoroscopy time. Trainee involvement in the procedure did not impact the complication rate.
CONCLUSIONS: Fluoroscopically guided lumbosacral TFESI is associated with a similar rate of
minor AEs both immediately and 24 to 72 hours after procedure that are typical of other axial
corticosteroid injections. Permanent AEs were not found in this sample. The most common AEs
associated with TFESI include vasovagal episodes, procedure interruption from intravascular flow,
pain exacerbation, injection site soreness, headache, and insomnia. � 2015 Elsevier Inc. All rights
reserved.
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Introduction

Lumbosacral radicular pain is commonly treated with
epidural steroid injection [1]. Evidence is more robust for
the efficacy of the transforaminal epidural injection
approach compared with other routes of epidural steroid
deposition in the treatment of lumbosacral radicular
pain [2–10]. Complications reported in association with
transforaminal epidural steroid injection (TFESI) include
major events such as epidural or subdural hematoma,
epidural abscess, discitis, and paraplegia (Kennedy et al.,
MacVicar et al.) [8,11], as well as minor temporary adverse
events (AEs) such as vasovagal reaction, pain exacerbation,
headache, and facial flushing [12–15]. Only Karaman et al.
have studied the rate of AEs prospectively. In a cohort of
562 patients, these investigators found no major complica-
tions and an 11.5% rate of minor AEs [13]. This study
design suffered from the lack of a standardized question-
naire or protocol to solicit AEs from patients. Conse-
quently, this study did not capture the true range and
incidence of minor AEs accurately, as only a limited range
of minor AEs that are known to occur with corticosteroid
injections were reported. Thus, the goal of the present study
was to systematically identify the types and incidence of
AEs associated with TFESI. Additionally, this study
evaluated demographic and clinical factors associated with
these AEs with the goal of providing clinicians with valua-
ble information that will help predict which patients are at
higher risk of experiencing an AE.

Methods

The Northwestern University Institution Review Board
approved this retrospective cohort study. Consecutive sub-
jects were identified through electronic medical record
review of all individuals seen at an urban, academic, phys-
ical medicine, and rehabilitation outpatient musculoskeletal
and spine center. The study included all individuals, aged
18 to 89 who underwent at least one lumbosacral TFESI
at this facility between March 8, 2004 and April 19,
2007. There were no exclusion criteria. Physicians board
certified in physical medicine and rehabilitation with

additional subspecialty board certification in either pain
medicine or sports medicine ordered and performed all in-
jections. A trainee in Physical Medicine and Rehabilitation
residency or Sports Medicine fellowship performed injec-
tions in 47% of cases, as the study was performed at an aca-
demic teaching facility. The aforementioned attending
physicians supervised and/or intervened on these injections
to ensure adequate technique. The indication for a
lumbosacral TFESI in this practice was a clinical history
consistent with radicular pain, corroborated with magnetic
resonance imaging (MRI) findings of radiographic
pathology at the level identified clinically. Although there
is an inherent false positive rate of symptomatic pathology
associated with MRI imaging of the lumbar spine [16,17],
corroboration of clinical symptoms and MRI findings rep-
resents the current standard for diagnosing radicular pain
[18]. An injection was performed only if an individual
met these criteria, failed to respond to conservative
treatment, and still had significant functional limitations.
The specific level chosen for injection was based primarily
on clinical history with imaging as supportive, not
independently definitive, additional data.

All injections were performed using the subpedicular
transforaminal technique [19]. The patient was placed in
a prone position, and the skin was prepped with sterile tech-
nique. The fluoroscope was positioned appropriately to
provide an oblique view of the subpedicular space. The skin
and soft tissue were anesthetized using 1% lidocaine (pres-
ervative free). A sterile 22-gauge 3.5-, 5-, or 7-inch spinal
needle was then advanced to the superior aspect of the
neural foramen above the exiting spinal nerve. Anterior-
posterior, oblique, and lateral fluoroscopic views were
obtained to confirm accurate needle placement. Subse-
quently, 1 to 2 mL of Isovue 300 contrast (Bracco
Diagnostics Inc., Monroe Township, NJ, USA) was injected
through microbore tubing under live fluoroscopy. If intrave-
nous uptake occurred, the needle was repositioned until
intravenous uptake was absent and an epidural flow pattern
was achieved. If intra-arterial, intrathecal, or intradiscal
flow was identified, the procedure was aborted. Then, 1.5
to 2 mL of 1% lidocaine was injected as an anesthetic test
dose; and if no AEs were noted after waiting 1 to 2 minutes,
1 to 2 mL of corticosteroid (betamethasone 6 mg/mL or
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