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Although relatively rare, infections related to spinal pain interventions pose significant risks
with an increase in the frequency of these procedures. This review investigates the inci-
dence, risk factors, and management of infections following spinal pain interventions, such
as epidural steroid injections, nucleoplasty, and facet joint injections. Most of the existing
literature comprises case reports and retrospective studies with limited prospective re-
search, owing to the nature of these infections. Our analysis revealed that while the overall
infection rate is low, potential complications, such as epidural abscesses and spondylodis-
citis, can be severe and life-threatening. The risk factors include advanced age, diabetes,
immunosuppression, and multiple spinal procedures. Early diagnosis and timely interven-
tion are critical to prevent long-term morbidity. These findings emphasize the importance of
developing standardized diagnostic algorithms and treatment guidelines to support clini-
cians in managing these infections effectively. Future research should focus on large-scale
studies to understand the impact of these infections better and refine clinical management
strategijes.
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INTRODUCTION

The increase in the frequency of spinal procedures, in-
cluding epidural nerve blocks, to manage spinal pain has in-
creased the risk of adverse events. In addition to epidural
blocks, commonly performed spinal pain interventions in-
clude facet joint blocks, nerve root blocks, and procedures
performed within the disc, such as nucleoplasty. While sec-
ondary infections resulting from these procedures are rare,
they can lead to severe complications when they do occur
[1,2]. Spinal infections have been reported in 1-2% of spinal
injection cases, varying from moderate to severe diseases,
including meningitis, epidural abscess, spondylitis, spondyl-
odiscitis, and osteomyelitis. Acute infections are rare, affect-

ing approximately 0.01-0.1% of spinal injection cases or be-
tween 1in 10,000 and 1 in 1,000 procedures [3].
Consequently, understanding the prevention and prompt
identification and management of infections related to spi-
nal pain interventions are essential to provide adequate pa-
tient care. This review addresses the diagnosis of infections
related to spinal pain interventions and the specific issues

and their management.

INCIDENCE OF INFECTIONS RELATED TO
SPINAL PAIN INTERVENTIONS IN SOUTH
KOREA

A study conducted at a tertiary hospital in South Korea
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from January 2004 to December 2009 examined 116 patients
diagnosed with and treated for infectious spondylitis [4].
Among them, 55% had undergone recent spinal procedures,
while 18% developed infectious spondylitis following an epi-
dural block. These numbers were derived from patients who
developed spinal infections; thus, the incidence within the
overall population of patients undergoing spinal interven-
tions remains undetermined. In another retrospective, ob-
servational, and medicolegal study, precedents related to
complications of epidural injections from January 1997 to
August 2019 were analyzed using the database of the Su-
preme Court of Korea's judgment system [5]. Among the 49
malpractice cases included in the final analysis, the most
common complication was infection (13 cases, 26.5%), fol-
lowed by worsening pain (8 cases, 16.3%). Spinal infections
resulting from the interventions could result in significant
medical malpractice claims.

A recent study analyzed the 10-year national trend of sin-
gle-shot epidural injections using the South Korean National
Health Insurance Service sample cohort database [6]. The
study also examined the incidence and risk factors associat-
ed with deep spinal infections following these procedures.
New-onset deep spinal infections were defined as those
arising within 90 days following the most recent outpatient
single-shot epidural injection, necessitating hospitalization
for at least one night and a treatment course of antibiotics
lasting at least 4 weeks. The findings indicated that the num-
ber of outpatient single-shot epidural injections per 1,000
individuals increased from 40.8 in 2006 to 84.4 in 2015 in
South Korea. Between 2007 and 2015, 501,509 injections
were administered, resulting in the identification of 52 cases
of deep spinal infection within 90 days after the procedure.
This yields an infection rate of 0.01% per injection, which
corroborates the findings of previous reports [3]. The risk
factors included age > 65 years, living in rural areas, having
complicated diabetes, receiving three or more epidural in-
jections in the previous 90 days, and recent use of immuno-
suppressants. This study showed that infections related to
spinal pain interventions (single-shot epidural block) are
rare, with an incidence of approximately 0.01% in South Ko-
rea. Furthermore, it proposed some risk factors related to in-
fections during spinal pain interventions. In addition to spi-
nal interventions, age in the 60s is a risk factor for overall in-
fectious spondylitis, and the risk is 1.5-3.0 times higher in
males than in females. Underlying conditions, such as dia-
betes, coronary artery disease, immunosuppression, alco-

holism, liver cirrhosis, cancer, and chronic kidney disease,
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are also associated with increased risk [7-9].

CURRENT STATUS OF RESEARCH ON
INFECTIONS RELATED TO SPINAL PAIN
INTERVENTIONS

We searched the Web of Science Core Collection database
to investigate infections related to spinal pain interventions
published until 2023 and indexed in the Science Citation In-
dex Expanded and the Emerging Sources Citation Index.
Our search strategy included topic searches for terms related
to infection (infection or septic or abscess or osteomyelitis
or discitis or spondylodiscitis or pyogenic or bacterial infec-
tion) and title searches for terms related to spinal interven-
tions (spinal pain intervention or spinal procedure or epi-
dural injection or nerve block or facet joint injection or spi-
nal cord stimulator or radiofrequency ablation or spinal in-
tervention or fluoroscopic guided or intradiscal injection or
spinal anesthesia or pain management procedure).

The studies encompassed various infections related to
spinal pain interventions, including epidural injections (N =
6) and spinal cord stimulators (N = 2), and followed diverse
study designs, such as retrospective studies (N = 2), case re-
ports (N = 9), and editorials (N = 1) (Table 1) [2,6,10-18].
Prospective studies are not feasible because of the nature of
the infections associated with spinal pain interventions, and
most available data are derived from retrospective studies or
case reports. Thus, post-spinal procedure infections can de-

velop because of various spinal interventions.

DIAGNOSIS OF INFECTIONS RELATED TO
SPINAL PAIN INTERVENTIONS

Type of spinal infections

Prevalent infections associated with spinal pain interven-
tions and surgeries include pyogenic spondylitis and spon-
dylodiscitis, which arise from hematogenous dissemination,
direct external inoculation, or contiguous tissue spread [19].
Hematogenous pyogenic spondylodiscitis predominantly
affects the lumbar spine, followed by the thoracic and cervi-
cal spines, and it typically begins in the anterior or lateral
part of the spine, which has a rich vascular supply. The ar-
teries that supply the vertebrae originate from the vertebral,
intercostal, lumbar, or sacral arteries and are situated on the
anterolateral sides of the vertebral bodies. Small arterioles
from this network bifurcate within the vertebral bodies and
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traverse the central nutritional foramen, exhibiting the most
extensive distribution in the anterior subchondral region of
the endplates, where infectious alterations typically com-
mence [20].

Regarding direct external inoculation, iatrogenic inocula-
tion typically occurs during surgeries, interventional or diag-
nostic procedures (e.g., lumbar puncture or discography),
spinal pain interventions (e.g., epidural injection or nerve or
facet block), vertebroplasty, kyphoplasty, or the use of in-
dwelling catheters [21,22]. Infections related to spinal pain
interventions primarily affect specific vertebral structures
depending on the procedure used, with the posterior col-
umn of the spine being particularly affected [20]. This dis-
tinction is crucial for differentiating between hematogenous
spread and secondary infection following iatrogenic proce-
dures. Following a percutaneous selective spinal nerve root
block, widespread inflammatory alterations may be noted
along the needle trajectory, primarily within the back mus-
culature. Inflammation may arise at injection sites, poten-
tially extending into the paraspinal soft tissues and epidural
space. Additionally, facet joint infections may occur because
of direct inoculation during interventional procedures; se-
vere infections within the facet joint may also be observed
[17,23].

Symptoms and signs

Spinal infections are commonly characterized by the pres-
ence of certain red flags (Table 2) that have been identified
as important signs in the analysis of the 16 guidelines related
to spinal emergencies. Red flags in the spine are warning
signals that may indicate serious spinal conditions that re-
quire prompt further evaluation and treatment. They pri-
marily suggest the possibility of severe spinal disorders, such
as infection, cancer, fractures, or neurological damage [24].
Among the red flags, the following factors are directly or in-
directly associated with spinal infections: fever (mentioned
in 12 guidelines), use of corticosteroids or immunosuppres-
sant therapy (10 guidelines), and intravenous drug abuse (11
guidelines). Additionally, symptoms such as “pain worsen-
ing at night,” “intense nocturnal pain,” “pain at night and
pain on resting,” “fever/chills,” and “bone tenderness over
the lumbar spinous process” are commonly highlighted as
important indicators. Particularly, there have been cases
where secondary infections were detected after the proce-
dure, despite the absence of fever or abnormal laboratory

findings. Therefore, if a patient complains of severe back
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pain at the procedure site, it should be considered an im-
portant sign, and appropriate examinations and follow-up
should be conducted based on the symptoms [13].

Time of occurrence

Secondary infection signs following spinal pain interven-
tions generally manifest within 4 to 6 weeks [25,26]. Howev-
er, this timeline may vary based on the patient's immune
status, making it challenging to establish a precise definition.
In another study, the average diagnosis time of pyogenic
spondylitis, which arises following systemic infection or spi-
nal procedures, was 27.3 + 35.5 days. In contrast, tubercu-
lous spondylitis had an average diagnosis time of 92.2 + 70.9
days, indicating that variations in causative organisms may
be significant [4].

Imaging and laboratory findings

1. Magnetic resonance imaging

Magnetic resonance imaging (MR]I) is the gold standard
method for diagnosing infections associated with spinal
pain interventions [20]. MRI should be performed as soon
as an infection is suspected because it has very high sensi-
tivity and specificity for detecting early infections [27]. Al-
though erythrocyte sedimentation rate (ESR) and C-reac-
tive protein (CRP) levels are often elevated in infections,
laboratory evaluations are not always reliable, making im-
aging particularly important.

The findings of pyogenic spondylitis and spondylodiscitis
arising from hematogenous dissemination begin in the disc,

Table 2. Red Flags in Spinal Infections

Red flags

Fever (body temperature > 38°C) chills, or night sweats
Use of steroids or immunosuppressant therapy
Intravenous drug abuse/drug addiction
Immunodeficiency/AIDS
Urinary tract infection
Pain

Pain that increases at night and pain on resting

Bone tenderness over the lumbar spinous process
Previous back surgery
Previous bacterial infections
Reduced appetite
Rapid fatigue
AIDS: acquired immunodeficiency syndrome.
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soft tissue anterior to the disc, or epidural space. The initial
indication of an infectious process may manifest as a modi-
fied marrow signal in a single vertebra [28]. The specific
MRI findings include endplate cortical change, bone mar-
row signal change in an isolated vertebral body, and inflam-
matory change of paraspinal tissues and epidural space
[20], and these findings develop progressively. In the early
phase, the endplate cortical changes in the anterior verte-
bral body may appear hypointense on T1-weighted imaging
(T1WI) or hyperintense on T2WI. This needs to be differen-
tiated from Modic changes, as Modic Type 1 similarly shows
the endplate cortical region, including bone marrow ede-
ma, as hypointense on T1WI and hyperintense on T2WI
[29]. In the early stages, mild paravertebral soft tissue
changes are commonly detected on contrast-enhanced im-
ages, and prevertebral and epidural inflammation can be
observed alongside normal vertebral bodies. Over time, en-
hancement of the discs, vertebral bodies, and paravertebral
soft tissues is often observed, although these signs may oc-
casionally be absent. In most cases, epidural enhancement
occurs anteriorly [30].

MRI findings of infections related to spinal pain interven-
tions may show inflammatory changes that spread along the
pathway of the procedure conducted. Inflammation typical-
ly begins at the skin and back muscles where the needle or
instrument is inserted, injection sites, and around the nerve
root and then spreads primarily into the paraspinal soft tis-
sues and posterior epidural space [24,31]. However, the find-
ings of pyogenic spondylitis and spondylodiscitis arising
from hematogenous dissemination and the MRI findings of
infections related to spinal pain interventions can be diffi-
cult to differentiate in the early stages. Consequently, it is
crucial to assess these factors in conjunction with the pa-
tient's clinical symptoms as they progress.

2. Laboratory findings

Infections associated with hematogenous spread or spi-
nal pain interventions can benefit from laboratory findings
to assist in diagnosis. ESR and CRP are the most sensitive
early screening tools for infections. CRP is a recognized
sensitive laboratory marker that elevates within 6 h follow-
ing the initiation of bacterial infection. Moreover, 90% of
patients with spinal infections show elevated CRP levels,
which can also be used as an indicator of the patient's re-
sponse to infection treatment [32]. Meyer et al. [33] reported
that CRP has 100% sensitivity and 95.8% specificity for pre-
dicting postoperative infections. The study by Mustard et al.

298

[34] included 108 individuals, and a positive CRP response
was defined as fulfillment of the following two criteria: (1)
CRP > 80% of that on Day 2 on Days 3 and 4 (positive diag-
nosis by Day 4); and (2) an increase in the CRP level on two
consecutive days after Day 4, with daily levels reaching 15
mg/l (positive diagnosis by Day 6). These CRP criteria
showed 63% sensitivity, 82% specificity, and positive and
negative predictive values of 68% and 78%, respectively.
ESR is also a sensitive marker but shows low specificity and
rises later as compared to CRP. In a prospective spine sur-
gery study, the optimal cutoff value for elevated ESR to
identify surgical site infections was > 51.5 mm/h on the 6th
postoperative day, while that for CRP was > 5.94 mg/dl on
the 3rd day and > 3.49 mg/dl on the 6th day [35]. In another
prospective spine surgery study, the maximum mean peak
ESR in the non-infection group occurred on the 4th postop-
erative day and normalized by the 14th day [36]. If spinal
pain intervention-related infection arises, CRP and clinical
symptoms can assist in its detection, and an elevated ESR
after 6 days may confirm it.

When an infection is suspected, blood culture helps de-
termine the pathogen and aids in diagnosis, thereby guid-
ing the choice of appropriate antibiotics. In pyogenic spon-
dylodiscitis cases, approximately 59% of positive blood cul-
tures reveal the causative micro-organism [37], while others
either have negative blood cultures or no organisms are de-
tected, which requires careful interpretation of the test re-
sults. The most common causative organism is Staphylococ-
cus aureus, followed by Staphylococcus epidermidis and
Streptococcus spp., which together account for more than
50% of the cases [38]. These are skin commensals and are
common causative agents of infections resulting from spi-
nal pain interventions where instruments or needles are in-
troduced from outside. In other studies, S. aureus is the pre-
dominant pathogenic bacterium, accounting for 30-80% of
cases, followed by gram-negative bacilli, including Esche-
richia coli (approximately 25%), and Streptococcus and En-
terococcus species. Additionally, Mycobacterium tuberculo-
sis frequently occurs (approximately 60%) in individuals in-
fected with the human immunodeficiency virus, whereas
anaerobic agents can induce infections in cases of penetrat-
ing spinal injury. Nevertheless, in one-third of spinal infec-
tions, the causal factors remain unidentified [39]. A strategy
for identifying and diagnosing infection-related spinal pain

intervention is shown in Fig. 1.
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Spinal pain interventions

\ 4

Clinical suspicion of infection related interventions
(severe back pain, fever, predisposing factors)

A4

MRI, WBC, CRP, ESR, blood culture

Negative/

Positive MRI inconclusive MRI

A

A4 A4

Consider further
evaluation

Confirmed spinal infection

Fig. 1. Algorithm for diagnosing infections related to spinal
pain interventions. MRI: magnetic resonance imaging, WBC:
white blood cell count, CRP: C-reactive protein, ESR: erythrocyte
sedimentation rate.

MANAGEMENT OF INFECTIONS RELATED
TO SPINAL PAIN INTERVENTIONS

Conservative treatments

Regardless of the cause, pyogenic spondylitis requires
treatment with intravenous antibiotics. Due to the pain ex-
perienced before treatment, it often makes daily activities
difficult, necessitating hospitalization. The use of antibiotics
is the main treatment for pyogenic spondylitis, with 50-75%
of patients showing improvement within 1 year without sur-
gery [40,41]. Although the appropriate duration of antibiotic
therapy has not been established, intravenous antibiotics
are usually required for approximately 6 weeks to maintain
adequate antibiotic concentration in the bone, as it takes
approximately 6 weeks for vascularized soft tissue to cover
the debrided bone and restore the blood supply [9]. If the
ESR does not drop by at least two-thirds of its pre-treatment
value or if the CRP level does not normalize, a re-evaluation
and an extension of the treatment period might be required
[9]. Several studies have reported that intravenous antibiot-
ics are often switched to oral antibiotics after 6 weeks of
treatment [42,43], and in some cases, antibiotics are admin-
istered for up to 3 months [44,45]. Immobilization is one of
the key elements of a successful conservative treatment ap-
proach. When pain is severe and there is no risk of instabili-
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ty, immobilizing the affected area becomes essential. This
strategy also helps avoid the need for extended bed rest.
When the cervical spine is affected, immobilization can be
achieved with a neck brace or halo-fixation device. When
the thoracic or lumbar spine is affected, a thoracolumbar
brace can help distribute the load to the unaffected joints
and reduce the pressure on the injured vertebrae [39,42].

Surgical treatments

Neurological deficits and sepsis are the primary indica-
tions for surgery in patients with spinal infections. Addition-
ally, conditions such as spinal instability due to extensive
bone destruction, severe kyphosis, lesions within the spinal
canal causing mass effects, and unexplained conditions as-
sociated with active tumors are indications for early surgical
intervention [37]. Some authors suggest that even in the ab-
sence of neurological deficits, surgical treatment should be
considered in cases of epidural abscesses, particularly in the
cervical and thoracic regions [46]. The relative indications
for surgery include uncontrolled pain or when conservative
treatment is not feasible. Even when surgery is indicated be-
cause of neurological deficits, factors such as age and the
presence of comorbidities can influence the decision to per-
form surgery. In another study [47] involving 45 older pa-
tients with pyogenic spondylitis, 42% of those presenting
with paralysis during admission did not undergo surgery
because of their poor overall condition. However, 73% of
these patients showed improvement in paralysis with con-
servative treatment. When deciding between conservative
and surgical treatments, the most important factors are the
patient's neurological symptoms and overall condition.
These considerations influence the clinician's decision to
continue conservative treatment or proceed with or switch
to surgical intervention, which can ultimately affect the pa-
tient's prognosis.

CONCLUSION

The exact incidence of infections related to spinal pain in-
terventions has not been well established. Although these
infections are less common than postoperative or systemic
spinal infections, their significance increases as the number
of spinal procedures increases. This review discusses the sit-
uations in which infections related to spinal pain interven-
tions should be suspected, the diagnostic process, and ap-

propriate testing methods. Furthermore, it provides an over-
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view of the potential treatment options. We hope that algo-
rithms and guidelines for the diagnosis and treatment of in-
fections related to spinal pain interventions will be devel-
oped in the future.
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