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Purpose: To determine the association between preoperative lumbar epidural injections
(LEIs) in the operating theater (OR) and the occurrence of surgical site infection (SSI) after
posterior lumbar instrumented fusion surgery.
Methods: This study was performed from January 2015 to September 2019. We enrolled
2312 patients who underwent lumbar surgery without LEIs (control group) and 469 patients
who underwent lumbar surgery after LEIs in the OR. We further separated the patients by the
time interval between the LEIs and surgery: 1) for the 0–1 M group, lumbar surgery was
performed within 1 month after the LEIs, and 2) for the >1 M group, it was performed more
than 1 month after the LEIs.
Results: The postoperative infection rate in the 0–1 M group was considerably higher than
that in the control group (p = 0.0101). We further subdivided the 0–1 M and >1 M groups
into four subgroups: a) the 0–1 MNS group included patients in the 0–1 M group who did not
receive steroids; b) the 0–1 MS group who received steroids; c) the >1 MNS group included
patients in the >1 M group who did not receive steroids; d) the >1 MS group who received
steroids. The postoperative infection rate in the 0–1 MS subgroup was considerably higher
than that in the control group (p = 0.0018). However, the infection rate was lower in the >1
MS subgroup (p = 0.1650). There were no statistically significant differences in the post
operative infection rate between the control group and the two non-steroid groups (0–1 MNS
group, p = 0.4961; 1 MNS group, p = 0.7381).
Conclusion: The administration of LEIs without steroids in the OR before lumbar instru
mented fusion does not significantly increase patients’ risk of postoperative infection. We
recommend avoiding steroid injections administered within 1 month before lumbar instru
mented fusion.
Keywords: epidural injections, postoperative complications, spine puncture, surgical wound
infection
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Low back pain, which leads to limitations in activity and the loss of productivity, is
one of the major health care issues worldwide. Almost everyone suffers from low
back pain at some point in their lives.1 Low back pain and its related radiculopa
thies are one of the most common reasons individuals in the US seek medical care.2
Lumbar disc herniation, degenerative disc disease, and facet joint dysfunction are
common causes of low back pain.3 Lumbar epidural injections (LEIs) are com
monly used to treat chronic low back pain. Some studies have shown that local
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anesthetics or steroid injections can effectively alleviate
low back pain by suppressing inflammatory mediators and
increasing blood flow to ischemic nerve roots.1,4-6
However, another study reported that epidural steroid
injections can only provide short-term rather than longterm pain relief.7 LEI procedures can be used for diagnos
tic or therapeutic purposes prior to lumbar surgical
interventions.
Although a LEI is generally considered a safe proce
dure, it is associated with several complications, such as
hematomas, allergic reactions, and infections.8,9 Infections
after lumbar surgery have a considerable impact on recov
ery. The infection rate after posterior lumbar instrumented
surgical procedures is approximately 3%.10 A recent
nationwide database study reported that patients who
undergo lumbar fusion < 3 months after LEIs may suffer
from a higher postoperative infection rate.11 In addition,
the US Food and Drug Administration has not approved
the injection of corticosteroids into the epidural space due
to infections.5 However, Seavey et al12 reported that pre
operative LEIs do not increase the postoperative infection
rate. These conflicting data suggest that the true effect of
preoperative LEIs on postoperative infection remains
unclear. The purpose of this study was to assess the asso
ciation between preoperative LEIs in the operating theatre
(OR) and the incidence of SSI after posterior lumbar
instrumented fusion surgery.

Methods
Patient Selection
A comparative prospective study including a series of
patients who underwent instrumented posterior lumbar
fusion for degenerative disc disease in our medical center
after January 2015 was performed after the institutional
review board at our hospital approved the study. The
inclusion criteria were a diagnosis of lumbar disc hernia
tion or another degenerative lumbar spine disease con
firmed by radiological examination; predominantly
chronic low back pain associated with radicular symptoms
lasting more than 6 months; and participation in medical
therapy or physical rehabilitation for more than 3 months
without improvement. Patients who had a history of
a minimally invasive procedure not performed in the OR,
lumbar surgery, or a spinal infection and those who did not
attend a follow-up after the procedure were excluded. This
study was approved by the ethical committee of The
Second Affiliated Hospital of Luohe Medical College
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(2014-11-01), written informed consent was obtained
from the participants, and the study was performed accord
ing to institutional guidelines and the Declaration of
Helsinki.
Through September 2019, a total of 3212 patients under
went lumbar instrumented fusion in our medical center.
A total of 2781 patients who met the inclusion criteria were
enrolled in our study. There were 1665 female and 1116 male
patients, with an average age of 60.5±6.6 years (range from
47 to 78 years). A total of 2312 patients who underwent
lumbar instrumented fusion without LEIs were included in
the control group, while the other 469 patients had undergone
LEIs in the OR before lumbar instrumented fusion.
According to a previous report, patients who underwent
lumbar surgery within 1 month after LEIs had the highest
infection rate.11 Therefore, we subdivided the patients in our
study by the time interval between the LEIs and surgery: 1)
the 0–1 M group included patients for whom lumbar surgery
performed within 1 month after LEIs, and 2) the >1 M group
include those for whom surgery was performed more than 1
month after the LEIs.
All the LEI procedures were performed under C-arm in
a sterile OR. The patients were placed in a comfortable
prone position, and the skin was sterilized. After local
anesthesia, the segmental level was identified, and the tip
of the needle was placed in the lower third foramen under
fluoroscopy. Lidocaine with or without steroids was admi
nistered. A few weeks after the LEIs (usually 1 to 12
weeks), posterior lumbar instrumented fusion was per
formed. All the lumbar surgeries were performed by two
senior specialists (X.H. and L.P.). The patients were fol
lowed up for more than 6 months after posterior lumbar
fusion to determine whether they developed a surgical site
infection related to the operation.13

Statistical Analysis
Statistical analyses were performed using Prism software
for macOS (version 8.2.1). Comparisons between groups
were performed by Student’s t-test, the chi-squared test, or
Fisher’s exact test. We also calculated the odds ratio and
95% confidence intervals. p < 0.05 was considered to
indicate statistical significance.

Results
There were 469 (16.9%) patients (282 females and 187
males) in the injection group and 2312 (83.1%) patients
(1383 females and 929 males) in the control group. The
average age of the patients was 60.5±5.8 years for the
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Characteristics

Injection Group (N = 469)

Control Group (N = 2312)

0–1M Group (N = 258)

>1M Group (N = 211)

Age* (yr)

60.4 ± 5.9

60.6±5.8

Female sex (%)
BMI* (kg/m2)

62.0
28.0 ± 5.5

57.8
26.27±3.8

Diabetes mellitus (%)

12.8

Smoking history (%)
Blood loss* (mL)

11.2
364.2 ± 107.0

No. of levels fused*

3.5 ± 1.0

p value
0–1M Group

>1M Group

59.4 ± 6.8

0.373

0.2638

59.8
27.4 ± 4.2

0.4944
0.4017

0.5711
0.2623

13.3

13.8

0.7034

0.9169

13.7
377.1 ± 108.6

12.9
380.0 ± 99.1

0.4916
0.3337

0.7478
0.8652

3.3 ± 0.9

3.2 ± 0.9

0.2064

0.6776

Note: *The values are given as the mean and the standard deviation.
Abbreviation: BMI, body mass index.

injection group (range, 48 to 78) and 59.4±6.8 years for the
control group (range, 47 to 78). The 469 patients were
divided by the time interval between the LEIs and lumbar
surgery. The 0–1 M group included patients with a time
interval of less than 1 month (258, 55.01%), and the >1
M group included patients with a time interval of more than
1 month (211, 44.99%). The patient characteristics are
shown in Table 1. All these patients underwent posterior
lumbar decompression with pedicle screw fixation and bone
graft fusion. No significant differences were found between
the 0–1 M/>1 M group and the control group in blood loss or
the number of fused levels (p >0.05). The postoperative
infection rate for the 0–1 M and >1 M groups are presented
in Table 2. The infection rate of the 0–1 M group was 6.98%
(18/258), which was higher than that of the control group
(3.51%, 81/2312) (odds ratio (OR) 1.99, range 1.21–3.22,
p = 0. 0101). In the >1 M group, the infection rate decreased
to 5.21% (11/211), and there was no significant difference
between the control group and the >1 M group.
We subdivided the 0–1 M group and >1 M group into
non-steroid (NS) and steroid (S) subgroups according to
whether the patients received a steroid injection. We did
not find an significant differences between the 0–1 MNS
Table 2 Postoperative Infection Rate in the Injection Group
versus the Control Group
Variable

Injection Group

Control
Group

0–1M

>1M

Group

Group

No. of individuals

258

211

2312

No. of postoperative infection (%)

18 (6.98)

11 (5.21)

81 (3.51)

Odds ratio (95% Cl)

1.99

1.51

NA

(1.21–3.22)

(0.816–2.80)

0.0101†

0.2458

p value
†

Note: Significant.
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(patients in the 0–1 M group who did not receive a steroid
injection), >1 MNS (patients in the >1 M group who did
not receive a steroid injection), and >1 MS (patients in the
0–1 months group who received a steroid injection) sub
groups and the control group (p = 0. 4961, 0.7381, and
0.1650, respectively). However, the infection rate was
much higher in the 0–1 MS subgroup (patients in the
0–1 M group who received a steroid injection) (p =
0.0018) than in the control group (Figure 1).

Discussion
There are some studies on the association between LEIs
and the infection rate after spine surgery. However, these
existing studies reported conflicting results.10,11,14,15
Recently, Signla et al11 found that the risk of postoperative
infection significantly increased when the LEIs were per
formed within 1 month prior to nonfusion lumbar decom
pression (p < 0.0001). The results of our study showed that
the administration of LEIs within 1 month before lumbar
spinal instrumentation fusion significantly increased the
incidence of SSI, which is consistent with the results of
the study by Signla et al.11 However, we found that the
administration of LEIs without steroids before lumbar
spinal instrumentation fusion did not increase the odds of
SSI in either the 0–1 MNS group or the >1 MNS group
(p = 0.4961 and 0.7381, respectively).
The exact mechanistic link between LEIs and post
operative infection remains unknown. Potential etiologies
may be direct contamination, skin flora inoculation or
immunosuppression of steroids. For patients undergoing
total knee arthroplasty (TKA), intra-articular injections
should be avoided within 3 months prior to surgery.16
Most intra-articular injections are performed in
a therapeutic department, not in the OR. However, all the
LEIs in our prospective study were performed in the OR,
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Figure 1 Forest plot of the postoperative infection rate of the 0–1 MNS, 0–1 MS, >1 MNS, and >1 MS subgroups compared with the control group. †p < 0.05.

which has a much cleaner environment than a does
a therapeutic department. Thus, the administration of
LEIs in the OR could significantly reduce the introduction
of exogenous bacteria into the spinal space. When the
effects of the steroid were excluded, the risk of an infec
tion was not increased in either non-steroid group (0–1
MNS and >1 MNS). Thus, if LEIs without steroids are
administered for diagnostic purposes in the OR, there is no
need to wait 3 months before performing lumbar surgery,
such as TKA or THA.16,17
However, corticosteroids are a type of antiinflammatory drug used to treat autoimmune diseases,
and the topical administration of corticosteroids might
decrease patients’ immune response following surgery.
Thus, having received a steroid injection is a risk factor
for local infection, such as abscess, discitis, and
meningomyelitis.18–20 Although there is a low infection
rate following epidural steroid injection, the infection can
be magnified by lumbar instrumentation fusion. It has been
reported that steroids can dysregulate the host inflamma
tory response to pathogen exposure and tissue injury,
which results in an increased susceptibility to postopera
tive infection.14,21 In our study, the injection of steroids
within 1 month before lumbar spinal instrumentation
fusion significantly increased the incidence of SSI
(10.48%, p = 0.0018). This increased level of risk
decreases as the time interval between LEIs and spinal
surgery increases. The administration of LEIs with steroids
more than 1 month prior to lumbar spinal instrumentation
fusion did not lead to a significant increase in SSI
(p=0.1650). A meta-analysis of 14 randomized controlled
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trials showed that the effectiveness of steroids was signifi
cantly superior to that of saline only and local anesthetics
at 1 month, and the efficacy of steroids along with the
associated adverse effects diminished after 1 month.22 This
finding explains why the postoperative infection rate sig
nificantly diminished after 1 month prior to lumbar fusion.
To explore the mechanism of infection associated with
topical steroid application, the pharmacokinetics of LEIs
with steroids should be studied further.
Another reason for the inconsistency between our results
and those of other reports11,14 is that we included longer
follow-up periods. Most postoperative infections occur
between three days and three months after lumbar surgery,
but they can take as long as six months to develop, espe
cially after instrumented spinal fusion.23 All the patients in
our study were followed up for more than 6 months post
operatively, and no patients were lost to follow-up.
This study had some limitations. First, all the injectiontiming groups were relatively small, including fewer than
20 patients, and were likely underpowered to detect small
but statistically significant differences between groups.
Second, our study population was only limited to patients
enrolled in a single institution; thus, it may not reflect the
general population. Third, the observer biases cannot be
avoided, because both the patients and doctors know the
treatment methods.
In conclusion, it is relatively safe to perform LEIs in an
OR. However, steroids may significantly increase the inci
dence of infection. There is a potential increased risk of
postoperative infection in patients who undergo preoperative
LEIs with steroids within 1 month prior to lumbar
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instrumented fusion. We recommend waiting more than 1
month after the steroid injection to perform lumbar surgery.
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