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OBJECTIVE Lumbar epidural steroid injections (LESIs) are performed for both diagnostic and therapeutic purposes for
a variety of indications, including low-back pain, the leading cause of disability and expense due to work-related conditions in the US. The steroid agent used in epidural injections is reported to relieve nerve root inflammation, local ischemia, and resultant pain, but the injection may also have an adverse impact on spinal surgery performed thereafter. In
particular, the possibility that preoperative epidural injections may increase the risk of surgical site infection after lumbar
spinal fusion has been reported but has not been studied in detail. The goal of the present study was to use a large national insurance database to analyze the association of preoperative LESIs with surgical site infection after lumbar spinal
fusion.
METHODS A nationwide insurance database of patient records was used for this retrospective analysis. Current Procedural Terminology codes were used to query the database for patients who had undergone LESI and 1- or 2-level lumbar
posterior spinal fusion procedures. The rate of postoperative infection after 1- or 2-level posterior spinal fusion was analyzed. These study patients were then divided into 3 separate cohorts: 1) lumbar spinal fusion performed within 1 month
after LESI, 2) fusion performed between 1 and 3 months after LESI, and 3) fusion performed between 3 and 6 months
after LESI. The study patients were compared with a control cohort of patients who underwent lumbar fusion without
previous LESI.
RESULTS The overall 3-month infection rate after lumbar spinal fusion procedure was 1.6% (1411 of 88,540 patients).
The infection risk increased in patients who received LESI within 1 month (OR 2.6, p < 0.0001) or 1–3 months (OR 1.4,
p = 0.0002) prior to surgery compared with controls. The infection risk was not significantly different from controls in patients who underwent lumbar fusion more than 3 months after LESI.
CONCLUSIONS Lumbar spinal fusion performed within 3 months after LESI may be associated with an increased rate
of postoperative infection. This association was not found when lumbar fusion was performed more than 3 months after
LESI.
https://thejns.org/doi/abs/10.3171/2016.9.SPINE16484
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pain, along with its related neurological
symptoms, represents one of the most significant
health care burdens. Low-back pain is the leading
cause of disability and expense due to work-related conditions in the US. Forty percent of workers’ compensation
expenses are reported to be related to claims involving the
low back.18 The number of patients with spinal problems
has grown exponentially in the recent past, and back pain
and related radicular pain are the second most common
symptom-related cause for medical office visits in the
US.8,34

Lumbar epidural steroid injections (LESIs) are the most
common nonsurgical interventions performed for the management of lumbar stenosis or radiculopathy;26 they are
performed for both diagnostic and therapeutic purposes.
Rates of transforaminal LESIs have increased 665% since
2000, with more than 2.2 million procedures performed
each year in the Medicare population.21 Nerve root inflammation, local ischemia, and resultant pain are reported to
be reduced by the potent antiinflammatory effects of glucocorticoids.1,13,22,34 These injections provide an excellent
nonsurgical option; however, their short-term and long-

ABBREVIATIONS CPT = Current Procedural Terminology; ICD-9 = International Classification of Diseases, 9th Revision; LESI = lumbar epidural steroid injection.
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TABLE 1. Comorbidity and demographics for matched cohorts
Injection Group
Variable

0–1 Mo

1–3 Mos

3–6 Mos

Control
Group

No. of individuals
Age (yrs), %
65–69
70–74
75–79
80–84
>85
Female sex, %
Diabetes mellitus, %
Smoking history, %
Obesity, %

1699

5491

10,493

70,857

32.9
26.5
22.3
12.5
5.8
58.9
35.7
36.0
25.1

32.4
26.7
22.3
12.8
5.9
58.9
35.7
35.9
25.1

32.8
26.4
22.8
12.2
5.8
58.9
35.7
36.0
25.1

33.1
26.7
22.2
12.3
5.7
58.9
35.7
36.0
25.1

p Value*
1–3 Mos

3–6 Mos

Control

0.688
0.886
0.976
0.755
0.888
0.999
0.992
0.992
0.990

0.954
0.913
0.649
0.753
0.957
0.999
0.999
0.997
1.00

0.880
0.856
0.892
0.858
0.877
1.00
0.999
1.00
1.00

The time intervals represent the number of months between the LESI and lumbar spinal fusion.
* Compared with the index group (0–1 month).

term efficacy continue to be matters of debate. There are
conflicting data in the literature regarding the long-term
efficacy of LESIs for lumbar radiculopathy.2,7,20,28,29
Although epidural injections are generally considered
to be relatively safe, reported risks include vasovagal
episodes, procedure interruption because of intravascular
flow, pain exacerbation, injection site soreness, and headache.11,25 In addition to the adverse effects and the questionable long-term efficacy of epidural injections, their
use may compromise subsequent surgical procedures and
their outcomes. Recent studies have suggested a higher incidence of postoperative infection in patients who undergo
lumbar spinal surgeries after preoperatively administered
epidural injections.34,36 The goal of the present study was
to use a large national database to analyze the association
between preoperative LESIs administered at various time
intervals before lumbar spinal fusion and the incidence of
surgical site infection.

Methods

The PearlDiver patient record database (PearlDiver
Inc.), an insurance-based nationwide database, was used
for this retrospective analysis. The data are de-identified
and anonymous, and thus their use did not require institutional review board approval. The data for the present
study were derived from a Medicare database within the
overall PearlDiver database and were limited to patients
older than 65 years. The Medicare database has more than
100 million patient records from 2005 to 2012. The database contains procedural volumes and demographic information for patients with Current Procedural Terminology
(CPT) codes or International Classification of Diseases,
9th Revision (ICD-9) diagnoses and procedures.
The analysis was designed to evaluate the surgical site
infection rate after 1- or 2-level posterior lumbar spinal
fusion and the association with preoperative epidural injections. The database was queried for 1- or 2-level lumbar posterior spinal fusion procedures using CPT codes
22612, 22614, 22633, and 22630. Revision lumbar procedures, identified by CPT codes 22830, 63042, and 63044,
646

were excluded. Data for patients who underwent LESI
were queried using CPT code 64483 or 62311.
Patients who underwent 1- or 2-level lumbar spinal fusions after LESI were then identified using Boolean coding within the database and were divided into 3 separate
cohorts: 1) lumbar fusion performed within 1 month after
LESI, 2) lumbar fusion performed between 1 and 3 months
after LESI, and 3) lumbar fusion performed between 3 and
6 months after LESI. A control group was created for comparison purposes, which included all patients meeting the
above procedural criteria without a previous documented
LESI. The control group was then matched to the 3 study
cohorts by using the maximum number of available patients with a similar distribution of several key variables:
age, sex, obesity, smoking history, and diabetes mellitus.
Postoperative infection within 90 days of the index
lumbar spinal fusion was assessed using the following
ICD-9 and CPT codes: ICD-9 codes 998.5, 998.51, 998.59,
and 996.67; and CPT codes 20005 and 22015.
Statistical comparisons of cohort demographics and
postoperative infection rates between the study and control
groups were performed using Pearson chi-square analysis.
Odds ratios and their 95% confidence intervals were calculated. For all statistical comparisons, p < 0.05 was considered significant. SPSS software (version 22 for Macintosh,
IBM) was used for all statistical calculations.

Results

Four mutually independent cohorts were found, a total of 88,540 patients. The 3 treatment groups included a
total of 17,683 patients, 1699 patients treated with LESI
0–1 month prior to lumbar fusion, 5491 patients treated
with LESI 1–3 months prior to lumbar fusion, and 10,493
patients treated with LESI 3–6 months prior to lumbar fusion. The control group included 70,857 patients. A comparison of demographic characteristics and comorbidities
revealed similar distributions of age, sex, diabetes mellitus, smoking, and obesity in the control and treatment
groups (Table 1).
The incidence of postoperative infection after surgery

J Neurosurg Spine Volume 26 • May 2017
Unauthenticated | Downloaded 01/08/23 03:34 AM UTC

The impact of preoperative epidural injections

within 90 days postoperatively for each cohort is presented
in Table 2. The overall 3-month infection rate for lumbar
spinal fusion was 1.6% (1411 of 88,540). The infection rate
was 3.9% (66 of 1699) in patients receiving LESI within 1
month, 2.2% (120 of 5491) in patients receiving LESI within 1–3 months, and 1.3% (136 of 10,493) in patients receiving LESI 3–6 months before fusion. The infection rate was
noted to be significantly higher in patients receiving LESI
within 1 month (OR 2.6, p < 0.0001) and 1–3 months (OR
1.4, p = 0.0002) prior to surgery compared with controls.
In patients who received LESI more than 3 months before
fusion, the infection risk was not significantly higher than
that for the control group (OR 0.8, p = 0.06).

Discussion

Epidural injections are generally considered a first-line
treatment prior to a more extensive spinal surgery, primarily because of the minimal risks involved. However,
in addition to the debate regarding efficacy, these injections have their own set of potential adverse effects. In
a retrospective analysis, Plastaras et al.25 documented
adverse events after 2025 transforaminal epidural injections in 1295 consecutive patients, with overall incidences
of 9.2% (182 injections) and 20.0% (305 injections). Early
and delayed complications included vasovagal reaction,
interrupted procedure from intravascular flow, pain exacerbation, injection site soreness, headache, facial flushing/
sweating, and insomnia.25 Other uncommon but significant adverse effects reported in the literature include adhesive arachnoiditis, perineal pruritus, insomnia, hiccups,
flushing, increased radicular pain, epidural abscess, cervical myelomeningitis, and infection.9–12,14,15,19,23,25,27,30,35
Steroid injection is a known risk factor for local and/
or distant infection. The increased risk of infection can be
attributed to exogenous material introduction through the
skin into the spinal epidural space, skin flora, contaminated injection material,34 and immunosuppressive effects of
steroid agents. Contaminated sources of epidural steroid
injections have led to cases of fulminant and potentially
fatal infections, including fungal meningitis that resulted in 12 deaths.5 Development of injection site infection
and/or distant infection is not uncommon after epidural
injections. Multiple case reports have documented local
and distant infections and abscess formation after injection,6,12,14–17,25,27,35 including extensive cervico-thoraco-lumbo-sacral spinal subdural abscesses.17,24
The increased risk of surgical site infection after preoperative and intraoperative local steroid injection has
been well established in the literature for various orthopedic procedures.3,4,31–33 However, there are limited existing
data that shed light on the association between preoperative LESI and postoperative infection after lumbar spine
surgery. Results of a recent database analysis suggested
an increased rate of postoperative surgical site infection
after lumbar decompression in patients with a history of
epidural injections.34 In this study, analysis of the complication rate in single-level lumbar decompression within
12 months after epidural injection revealed a higher incidence of infection if the injection was administered within
3 months before the decompression.34 The infection rates

TABLE 2. Postoperative infection risk in the control group versus
the injection group
Variable

Control
Group

Injection Group
0–1 Mo

1–3 Mos

3–6 Mos

No. of indi70,857
1699
5491
10,493
viduals
No. of postop 1089 (1.5)
66 (3.9)
120 (2.2)
136 (1.3)
infections
(%)
OR (95% CI)
2.6 (2.0–3.3) 1.4 (1.2–1.7) 0.8 (0.7–1.0)
p value
<0.0001
0.0002
0.06
Boldface type indicates statistical significance.

we documented in the current study follow a similar trend,
with higher rates of infection after injections performed
closer to the time of surgery.
Zusman et al.36 suggested the possibility of an increased risk of postoperative infection after lumbar fusion
in patients who received preoperative epidural injections.
Their study compared the surgical outcomes of lumbar fusion in patients with a history of epidural injections (117
patients) with those in patients who did not receive epidural injections (163 patients). The surgical outcomes and
overall complication rates were reported to be similar for
both groups, except that there was a 7.4-fold higher risk
of surgical site infection in patients who received injections (5.1% for patients who received epidural injections
vs 0.6% for those who did not).36 Our study also suggests
higher infection rates of 3.9% (66 of 1699) in patients receiving LESI within 1 month and 2.2% (120 of 5491) in
patients receiving LESI within 1–3 months of surgery. The
infection rates in our study are slightly lower than those
reported by Zusman et al., but our results suggest a similar
trend of increased risk of infection after injections in a
much larger study population.
The timing of injection prior to surgery can also be an
important factor, as suggested by the current study finding that the risk of surgical site infection is higher if the
preoperative injection is administered closer to the time of
surgery. The incidence of postoperative infection was not
higher for patients receiving LESI than for controls if the
epidural injection was administered more than 3 months
prior to surgery. It is possible that the immunosuppressive
effect of a local steroid agent wears off after a specific time
and thereafter does not contribute to any higher risk of infection. A similar increased infection risk has been reported after local preoperative injections in knee replacement4
and ankle,33 shoulder,32 and hip31 surgery if the injection
was administered within 3 months prior to the surgery.
Although in our study the risk of infection was noted
to be higher if the epidural injection was administered
within 3 months prior to fusion, this finding may also be
attributable to comparatively severe symptoms and stenosis in patients who do not experience any significant relief
from the injection and subsequently opt for a surgical procedure. Severe stenosis itself can be a risk factor for longer
operative times and hence a higher rate of infection.
There are a number of limitations inherent to the database used for this study, the first of which is the inability
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to perform a multivariate analysis of comorbid conditions.
To overcome this limitation, we included a matched control cohort with age distribution and rates of smoking,
obesity, and diabetes mellitus similar to those of the study
cohorts. Matching of the study and control groups for
these common independent risk factors for infection helps
to minimize the influence of these potential confounding
variables. Furthermore, in this study we attempted to provide homogeneous study groups by limiting the evaluation
to Medicare patients older than 65 years undergoing 1- or
2-level fusion surgery.
This study also shares the inherent limitation of any
large database study of relying on the reported CPT and
ICD-9 codes, the accuracy of which cannot be verified.
Because our information was obtained from a nationwide
insurance-based database, we cannot rule out bias in reporting, patient selection, or surgical indication. Several
clinical patient data details, including the number of previous LESIs, total steroid dosage, level of injections (single vs
multilevel), adjunctive use of systemic steroids, complexity
of the surgical procedure, use and type of bone graft, and
instrumentation used for fusion, are unknown due to database limitations. Patients who underwent prior lumbar
fusion procedures were excluded from the current study to
provide homogeneity. However, the potential impact of a
prior nonfusion lumbar procedure, including decompression, cannot be ruled out.
To our knowledge this is the largest study so far to suggest a higher surgical complication rate in patients undergoing lumbar fusion after epidural injections, and our
results make a case for further well-designed studies to
evaluate this association in more detail. We recommend
including the current findings in discussions with patients
regarding surgical risk factors, particularly if the surgery
is planned soon after injections.

Conclusions

This study demonstrates the potential for an increased
risk of postoperative infection in patients who undergo
lumbar fusion surgery within 3 months of LESI treatment.
Although the overall infection rate remains low despite the
use of preoperative LESIs, increasing the time interval to
more than 3 months from injections to surgery may help to
reduce this increased risk.
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