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Abstract: In recent years, there has been a considerable increase in the number of image-guided interventional procedures performed for 
the management of acute and chronic pain. Concomitantly, there has also been an increase in the complication rate related to these 
procedures. The aim of this narrative review is to summarize the primary complications associated with commonly performed image-guided 
(fluoroscopic- or ultrasound-guided) interventional procedures. We conclude that although complications from interventional pain proce
dures can be mitigated to a certain degree, they cannot be eliminated altogether. In order to avoid adverse events, patient safety should be 
given considerable attention and physicians should be constantly aware of the possibility of developing complications. 
Keywords: chronic pain, pain management, analgesics, opioid, epidural injection, facet joints

Introduction
Recent years have witnessed a significant increase in image-guided interventional procedures performed to manage acute 
and chronic pain.1–3 However, an increase in the number of complications related to these procedures has also been 
observed, varying from minor to severe and debilitating.4–6 The exact incidence of severe adverse events is considered 
low (under 1%) but it is probably underestimated since they are usually reported as case reports, deaths after epidural 
injections have been reported as well but the exact mortality rate is unknown (and probably less than 1 every million 
procedures).7 It is estimated that over 9 million epidural injections are performed each year in the United States.7 Facet 
joint interventions increased 1.9% annually and 18.8% in total from 2009 to 2018 per 100,000 Fee-for Service (FFS) 
Medicare patients compared with an annual increase of 17% and an overall increase of 309.9% from 2000 to 2009.8 In 
order to avoid adverse events, physicians should be mindful of patient safety. Physician expertise, in addition to patient 
selection and preparation, are of fundamental importance to ensure the safety of interventional procedures. Moreover, 
regular education, training, and international certification for healthcare providers, as well as collaboration with inter
disciplinary teams, can also help to minimize the risk of adverse events.6 Similar to all interventional pain therapy 
procedures, the number of infiltrative techniques has increased significantly in recent years.4,5 Furthermore, the devel
opment of techniques using ultrasound-guidance has allowed their execution (at least to a degree) even in less controlled 
outpatient settings.9

Journal of Pain Research 2023:16 1637–1646                                                                1637
© 2023 Lo Bianco et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Pain Research                                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 27 December 2022
Accepted: 15 May 2023
Published: 18 May 2023

Jo
ur

na
l o

f P
ai

n 
R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-2705-1548
http://orcid.org/0000-0003-2217-7942
http://orcid.org/0000-0003-4489-714X
http://orcid.org/0000-0002-0129-9177
http://orcid.org/0000-0002-1019-0413
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


On the other hand, patients undergoing interventional procedures are often frail, with multiple comorbidities and 
medications usage. For these reasons, it is essential to emphasize the limits and possible risks linked to these procedures, 
thereby enabling the clinician to plan a clinical strategy that can manage any complications which may arise. In pain 
medicine, even apparently simple procedures such as facet joint injections or epidural steroid injections present risks 
linked to the type of drugs used and the setting in which they are performed. This narrative review describes 
complications that may result from commonly performed image-guided interventional pain procedures such as epidural 
steroid injections and facet joint interventions.

Methods
Two authors per topic carried out the bibliographic research for this review on Pubmed, Scopus, Embase and the 
Cochrane Library for published articles available between 1/1/1980-31/12/2020. A systematic search using the keywords: 
Epidural injections, facet joint interventions, complications, ultrasound pain interventions. Only papers in English have 
been evaluated. Only papers with reported adverse events (including single case reports) were included.

Results
Epidural Steroid Injections
Degenerative spine conditions are often treated using epidural steroid injections (ESIs), which are generally effective in 
the short term in relieving pain caused by disc herniations and spinal stenosis.10,11 The incidence of immediate or delayed 
complications for cervical and lumbar ESIs was determined to range from 1.6% to 20.0%.12,13 A previous study analyzed 
26,061 interventional spine procedures in three different pain services to assess the rate of adverse events.14 

Approximately 14,000 of these were epidural injections, including transforaminal and interlaminar approaches performed 
in the cervicothoracic and lumbar spine. The overall adverse event rate was below 2% (493/26,061).14 The most common 
adverse event (more common in transforaminal than interlaminar ESI approaches and found in 1.1% (289/26,061) of 
procedures in this study) was vasovagal reaction.14 Vasovagal reactions, defined as the reflex of increased vagal/ 
decreased sympathetic tone (bradycardia, hypotension, diaphoresis, nausea and visual impairment) occur far more 
frequently in cervical ESIs than in lumbar ESIs.15 Other major, immediate adverse events include allergic reactions, 
spinal cord lesions and dural punctures.14 A number of less consequential adverse events are described in various other 
studies noted in Table 1.12–17

Table 1 Complications of ESIs (Values Expressed as Range); NS: Non Stated

Complications

Interlaminar ESI Transforaminal ESI

CERVICAL10,18–32 Vasovagal reactions (0.04–8%), 
Pain at injection site (0.02–4%), 
Facial flushing (0.8–21.5%), 
Transient paresthesias (7%), 
Intravascular injections (4.2%) 
Blood needle aspiration (1.2–3%), 
Profuse bleeding (0.7%) 
Bruising (0.3%) 
Epidural hematomas (0–0.26%) 
Dural punctures (0.01–1%), 
Intramedullary injections (0.17%) 
Pneumocephalus (0.08%) 
Transient nerve root irritation (0.25%) 
Transient spinal cord irritation (0.21%) 
Transient non-positional headaches (16,9%), 
Headaches caused by dural puncture (0.08–0.06%), 
Symptom aggravations (0.02–6.2%)

Vasovagal reactions (0.6–0.8%) 
Pain at injection site (14.6%), 
Facial flushing (0.6%) 
Transient paresthesias (19.5%) 
Weakness (0.6%) 
Transient non-positional headaches (13.3%), 
Symptom aggravations (0.13–11.3%),

(Continued)
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A reasonably frequent complication following epidural injections, with an incidence of 0.06% to 6%, are uninten
tional dural punctures and cerebrospinal fluid (CSF) leakage.16 Several authors suggest that entering the epidural space 
above the C7–T1 interspace should be avoided, as it may be easier to penetrate the dura at higher levels.17 Furthermore, 
the ligamentum flavum is adherent to the dura above C5 in 34% of the population. Since the epidural space becomes 
narrower above C7, accessing the epidural space at higher levels increases the risk of injuring the spinal cord. Gaps in the 
ligamentum flavum, demonstrated to be present in up to 74% of patients at C5-C6 level, increase the risk of accidental 
injection into the spinal cord.35 Dural tears with CSF leakage and subsequent reductions in CSF volume may result in 

Table 1 (Continued). 

Complications

Interlaminar ESI Transforaminal ESI

THORACIC10,19,24,26,33,34 Vasovagal reactions (0.33–1.9%) 
Pain at injection site (7.7%), 
Facial flushing (5.1%), 
Intravascular injections (4.0%) 
Blood needle aspiration (2.7%) 
Profuse bleeding (1.3%) 
Local hematomas (0.7%) 
Bruising (0.3%) 
Epidural hematomas (<0.01%) 
Dural punctures (1.3%) 
Transient nerve root irritation (0.33%) 
Transient spinal cord irritation (1.0%) 
Transient non-positional headaches (2.6%), 
insomnia (2.6%), 
Headaches caused by dural puncture (0.33%) 
Symptom aggravations (2.6%)

Vasovagal reactions 0.8% 
Symptom aggravations 1.8% 
Epidural hematomas (NS)

LUMBAR10,11,19,22–26,29 Vasovagal reactions (0.2–1%) 
Pain at injection site (<0.01–10%), 
Facial flushing (0.13%), 
Intravascular injections (0.5%) 
Blood needle aspiration (0.5–1%) 
Profuse bleeding (0.8%) 
Local hematomas (0.28%) 
Epidural hematomas (0.01–0.07%) 
Dural punctures (0.06–1%), 
Transient nerve root irritation (0.28%) 
Transient paresthesias (13%) 
Headaches caused by dural puncture (0.07–0.1%) 
Epidural abscesses (0.04%) 
Bacterial meningitis (0.02) 
Symptom aggravations (0.3%–1.6%)

Vasovagal reactions (0.08–5%) 
Pain at injection site (0.01–14.6%) 
Facial flushing (0.15–1.8%), 
Intravascular injections (7.9%) 
Blood needle aspiration (3.7%) 
Profuse bleeding (0.2%) 
Local hematomas (0.2%) 
Bruising (0.4%) 
Epidural hematomas (NS) 
Dural punctures (0.2%) 
Transient nerve root irritation (4.6%) Transient 
paresthesias (0.01–19.5%) 
Temporary motor spinal blocks (0.2%) 
Temporary sensory spinal blocks (0.1%) 
Weakness (0.6%) 
Facet joint entry (0.61%) 
Disc entry (0.08–0.4%) 
Transient non-positional headaches (3.8%–13.3%), 
Headaches caused by dural puncture (<0.1%) 
Symptom aggravations (0.01%-0, 43 -5%)

CAUDAL3,4,19,26,29 Vasovagal reactions (NS) 
Intravascular injections (3.1%) 
Blood needle aspiration (0.7%) 
Profuse bleeding (0.3%) 
Local hematomas (0.1%) 
Epidural hematomas (NS) 
Bruising (0.2%) 
Symptoms aggravation 0.14% 
Spine infections 0.01% 
Spinal hematomas 0.1%
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post-dural puncture headaches (PDPHs) within 48 hours of the procedure.16 Needle size and bevel type, among other 
factors, possibly affect the incidence of PDPH. Other symptoms may include nausea, vomiting, dizziness, neck stiffness, 
blurred vision, photophobia, diplopia, tinnitus and ear obstruction, and conservative treatments include hydration, bed 
rest, analgesics and caffeine intake.16,17 In cases in which the aforementioned treatments do not provide adequate 
symptom relief, a greater occipital nerve block or an epidural blood patch (EBP) is suggested.18,36 Even if its mechanism 
of action is still debated, EBPs create a clot which seals the leak, thereby increasing intraspinal pressure and ensuring 
a rapid coagulation response, even if the tear is not located in proximity to the EBP site.16 On rare occasions, adverse 
events of a more serious nature can occur as a result of dural puncture. Intracranial hypotension following dural 
punctures and epidural granulomas due to cervical epidural steroid injections have been reported.37 The risk of subdural 
injection in the cervical region is greater than that in the lumbar spine, as the subdural space is larger in the cervical 
region. Contrast patterns with fluoroscopic-guided injection must be analyzed carefully to avoid accidental injection into 
the subdural or subarachnoid space.16 Dural punctures associated with transforaminal lumbar ESI are also documented, 
despite seemingly technically sound injections.38 Possible complications following dural puncture, and ensuing injections 
into the subdural and subarachnoid spaces, include persistent paresthesia, temporary respiratory depression, ascending 
weakness/sensory loss, apnea, unconsciousness, cauda equina and conus medullaris syndromes, arachnoiditis and 
meningitis. Further highly infrequent yet potentially serious complications of cervical interlaminar ESIs are hematomas 
of the epidural or subdural space, which potentially result in transient or permanent neurological deficits.39,40

The greatest incidence of spontaneous spinal epidural hematoma following epidural injections occurs as 
a complication of injections into the cervicothoracic region.17 A number of factors contribute to an increased risk of 
occurrence, including female gender, advanced age, vertebral anatomy abnormalities, a history of spine surgery, difficult 
epidural placement, needle size, multiple attempts and use of anticoagulants (or presence of coagulopathy) during the 
procedure.19 In a large study of 4617 lumbar interlaminar epidural injections and 1182 cervical epidurals, 7 hemorrhagic 
complications were reported, including epidural hematomas (6 patients) and intramedullary spinal cord hemorrhage (1 
patient) at the injection site.41 Other studies have demonstrated that patients undergoing anticoagulant therapy developed 
epidural hematomas following cervical steroid injections.18,35 Some patients suffered permanent neurologic deficits, 
despite surgical decompression, while others recovered without any neurological sequelae. In one case, a patient was 
reported to have developed an intracranial subdural hemorrhage following an epidural injection.39 The patient then 
developed meningitis and died from cardiopulmonary arrest.39 The possibility of hematoma cannot be excluded even in 
the absence of risk factors. Previous cervical manipulation and local vessel friability following repeated steroid injections 
may affect these complications. Permanent neurological lesions of the lumbar spine caused by epidural hematoma after 
interlaminar ESI have also been reported. In a study examining potential complications in 52,935 procedures provided at 
a single institution, epidural hematomas linked to interlaminar lumbar and caudal epidural steroid injections developed in 
2 cases.19 Epidural hematomas following lumbar steroid injection were also reported in patients with undiagnosed 
bleeding disorders or those on anticoagulation medications.19,40–42 Significantly greater risk is associated with cervical 
injections than with lumbar injections. Urgent surgical consultation is fundamental when hyposthenia in the upper limbs 
is detected during or following steroid injections, particularly in the cervical spine.42 A rare complication that has been 
reported following cervical interlaminar ESIs are cervical epidural abscesses.43,44 This should be taken into consideration 
in cases in which increased pain, spasm, motor, sensory, bowel, and bladder dysfunction in the patient are accompanied 
by fever. Epidural abscesses and bacterial meningitis can occur as a complication of lumbar interlaminar injections.42–45 

The American Society of Regional Anesthesia and Pain Medicine published guidelines for administering neuraxial 
blocks in patients taking anticoagulation medications.46 However, it is important to note that the risk of hemorrhagic 
complications may still be present, even when closely following the guidelines. Furthermore, the suspension of antic
oagulant therapies due to invasive procedures can lead to thromboembolic complications. A complication rate of 0.4% 
(including a fatal stroke and a fatal myocardial infarction) in those who discontinued anticoagulants/antiaggregants 
according to ASRA guidelines has been reported.20 Paresthesia following cervical interlaminar ESIs may be transient, 
prolonged, or permanent, and injury to the nerve root may ensue from needle insertion. A case of permanent paresthesia 
following sudden movement in an unsettled patient was also reported.21 Thus, for some patients, sedation may be 
considered necessary to avoid complications from excessive patient movement. Inadvertent intramedullary puncture may 
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result during cervical ESIs and, on more rare occasions, lumbar ESIs.22 A report on 2 cases of intrinsic spinal cord 
damage following fluoroscopically guided cervical interlaminar ESIs in sedated patients has been published, and another 
study reported a case of quadriplegia in a patient who was sedated, due to an intramedullary injection following 
a cervical interlaminar ESI.23 Therefore, excessive sedation is discouraged to ensure that patients are able to indicate 
experiences of inadvertent spinal cord irritation. Particulate steroid use during cervical transforaminal injections should 
also be given careful consideration as it represents the primary cause of neurological injury associated with the 
procedure.22 Thirteen deaths and 31 brain and spinal cord infarctions with persistent neurological injuries resulting 
from cervical transforaminal ESIs have been reported, with most of the patients having been treated with particulate 
steroids.24 Neurological injuries subsequent to transforaminal ESIs in the lumbar spine were also reported in 18 cases.45 

The transforaminal approach is associated with greater risk of neurological injury compared to the interlaminar 
approach.25,45 However, 2 cases following cervical interlaminar epidural injections and one case subsequent to 
a thoracic interlaminar epidural injection have been reported.22 It is worth noting that these 3 cases are not necessarily 
indicative of a causal relationship consequent to steroid injections.22 A frequent complication of ESIs is intravascular 
injection.45 Although real-time fluoroscopy with the injection of a contrast agent is most commonly employed as 
a precaution against intravascular penetration, digital subtraction angiography may prove to be a more useful alternative 
to real-time fluoroscopy.26

Facet Joint Procedures
Facet joint procedures are common in the management of chronic spinal pain.33

They are perceived as safe and effective approaches to treating patients suffering from chronic facet joint pain in the 
cervical, thoracic, and lumbosacral spine.47 Facet joints are furnished from above and below with a rich supply of nerves 
by the medial branches of the dorsal rami. The joints can be blocked by the medial branches of the dorsal rami or by 
intraarticular injections.5,48 The general rate of adverse events linked to facet joint injections was found to be 0.84% 
(101/11,980) per case and 1.63% (99/6066) per patient.4 Potential complications reported include intra-arterial or 
intravenous injections, dural punctures, spinal anesthesia, spinal cord trauma, neural trauma, hematoma formation, 
pneumothorax, facet capsule ruptures, infections, chemical meningitis, radiation exposure, and steroid side effects.4,48 

There are also known side effects of denervation from radiofrequency, which include increased pain due to neuritis or 
neurogenic inflammation, painful cutaneous dysesthesias, cutaneous hyperesthesia, pneumothorax, ataxia, anesthesia 
dolorosa and deafferentation pain.48 Another possible complication is accidental spinal nerve damage caused during 
medial branch radiofrequency with a consequential motor deficit.48 In a study of 7500 facet joint procedures, 
Manchikanti et al reported multiple side effects and complications which included overall intravascular penetration in 
11.4% of cases, with the highest incidence in the cervical region and local bleeding in 76.3% of cases, with the highest 
rate in the thoracic region, and oozing in 19.6%.49 Local hematomas were reported in only 1.2% of patients, and profuse 
bleeding, bruising, soreness, nerve root irritation and all other adverse effects, such as vasovagal reactions, were observed 
in 1% or fewer instances.49 The complications most frequently observed within 2 days of the procedure were injection 
site discomfort, (6.0%) pain exacerbation, (4.3%) sleeplessness, (2.2%) and transient headaches (1.6%).49 Specific details 
are presented in Table 2. Infection is a complication which is highly infrequent although potentially serious. Infectious 
complications which have been reported include meningitis, discitis, spondylitis and systemic aspergillosis following 
spondylitis, epidural abscess and paraspinal abscesses, which can lead to endocarditis.16,48,50

Complications in Ultrasound (US) Guided Procedures
Ultrasound guidance has become progressively more commonly used by interventionists when administering various 
injections.51,52 Due to its ability to allow for visualization of soft tissue, vessels and nerves, this guidance method is 
becoming preferred over fluoroscopy for several interventions involving areas in which nerves and vessels are abundant. 
It has been suggested that the most frequent complications occurring as a result of regional anesthesia, such as blood 
vessel punctures or inadvertent intraneural or intravascular injections, may be reduced although not completely elimi
nated with the use of expert ultrasound guidance.51,53 The ability to visualize bony structures for accurate and safe facet 
injections and interlaminar epidural steroid injections is fundamental. Although facet joint injections can be performed 
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using ultrasound guidance, interventions on obese patients, in whom visualization of the deep anatomical structures is 
poor, can represent a challenge. In the case of transforaminal ESIs, there is still limited evidence to suggest that this 
guidance technology is as effective as or leads to fewer complications compared to fluoroscopy.53 A report suggests that 
the main limitations posed by ultrasound technology are related to the experience of the operator.54 A study of nearly 60 
ultrasound-guided blocks performed by trainees indicated that the most frequent errors regarded not recognizing local 
anesthetic maldistribution or needle tip prior to injection and misjudgment in the needle insertion site and angle that led 
to poor visualization of the needle tip. However, ultrasound technology depends not only on the operator but also on 
anatomic location and the patient.55

Obesity, degenerative changes and a history of surgical intervention may negatively affect the ultrasound image 
quality. A case of pneumothorax following interscalene block was reported, notwithstanding the dynamic visualization of 
cervical structures under ultrasound.56 The authors of this case report argued that the complication was linked to the 
patient’s characteristics, ie, the accidental pleural puncture likely to have been facilitated by the patient’s uncommonly 
high pleural dome due to hyperinflated lungs secondary to smoking.56 Other complications, such as a neurologic 
complications following US-guided supraclavicular brachial plexus blocks (BPBs) and a pulmonary complication 
provoked by phrenic nerve block following interscalene block were also reported.57,58 Furthermore, the quality of the 
images may not be adequate in certain areas. These images are often of poor quality in the axial or spine structures, 
where bones create an acoustic shadow artifact. Certain neuraxial procedures for chronic pain, for example, often cannot 
be guided by ultrasound, as the technology is unable to detect epidural intravascular injection and the spread of the 
injected solution.59 Authors with extensive clinical experience have reported cases of inadvertent intravascular injections 
of local anesthetics and intravascular injections in ultrasound-guided axillary plexus blocks.59,60 This is a demonstration 
of the limits posed by the technology rather than a demonstration of an inexpert operators, thus complicating reliable 
detection of an intravascular injection during ultrasound-guided nerve blocks. Tracking the path of the needle, the 
disposition of the local anesthetics and visualization of the anatomy may also be affected by a series of additional 
technical factors.54

Discussion
The evaluation of existing evidence suggest that the incidence of adverse events after interventional pain procedures is 
low but not negligible, however, the exact rate of complication is unknown since they are often unreported and, for 
serious events, they are reported as case reports or claims made to insurances.

ESIs and Facet Joint interventions are widely applied procedures for treating chronic back pain. Even if the incidence 
of adverse events is not precisely defined, ranging from 0.04% to 13%, these procedures are generally safe, most 
complications are transient and modest, with an incidence of severe accidents of less than 1%. Very severe events after 
ESIs (permanent nerve or spinal cord damage with persistent neurological deficits) are reported only as case reports, even 
if their incidence is probably underestimated (since many adverse events are not reported) we can conclude that their 

Table 2 Complications of Procedures Related to Facet Joints (Values Expressed as Ranges)

Lumbar, Cervical, Thoracic Intraarticular Facet Joint 
Injections

Lumbar, Cervical, Thoracic Medial Branch 
Blocks

Complications47–50 Vasovagal reactions (1.7–2.1%), 

Pain at injection-site (6.0%), 

Facial flushing (1.1%), 
Intravascular injections (1.7%) 

Steroid-clogged needle (0.4%), 

Symptom aggravations (0.52–4.3%), 
Somnolence (2.2%), 

Transient non-positional headaches (1.6%), 

Spine infections (0.07%) 
Uncontrolled hypertension (0.04%)

Vasovagal reactions (<0.01%). 

Intravascular injections (1.99%), 

Local bleeding (12.24%), 
Hematomas (0.22%), 

Profuse bleeding (0.09%), 

Bruising (0.05%), 
Nerve root irritation (0.02%),
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incidence is extremely low, presumably less than 0.1%. The key to reduce complications to the lowest rate is to apply all 
safety features available and perform a technically flawless intervention. Regarding bleeding, ESIs at all levels and 
cervical facet interventions are considered intermediate risk procedures while lumbar and thoracic facet joint interven
tions are amongst procedures deemed to be of low risk, and according to ASRA guidelines, discontinuation of 
antithrombotics is recommended only for intermediate risk procedures.46 Irrespective, the risks and benefits need to be 
considered in each case individually. Minimal sedation is recommended to ensure patient cooperation and immediately 
detect intra-procedural neurological deficits. Several guidelines emphasize the necessity of using fluoroscopic guidance 
for all ESIs regardless of their approach (interlaminar or transforaminal), while for caudal injections, ultrasound guidance 
is considered sufficient.61–63 Contrast medium injections should be considered mandatory to exclude intravascular 
injections and real time fluoroscopy or digital subtraction angiography is recommended for transforaminal injections, 
particularly at cervical levels. It is worth mentioning that some authors advocate for a complete avoidance of transfor
aminal injection at the cervical level, given the possibility of devastating neurological complications.64,65 The physical 
properties of injected medications play a major role in the development of complications. Particulate steroid epidural 
injections contain particles of the steroid medication, while non-particulate steroid epidural injections are free of 
particles. Particulate steroids may provide longer-lasting pain relief, but they also are associated with severe neurological 
injuries, particularly at cervical levels, and, therefore, non-particulate steroids are recommended for all cervical 
procedures and for transforaminal ESIs at lumbar levels. Moreover, epidural steroids are associated with the potential 
of fungal contamination, with the possibility of creating a fungal meningitis.26 700 cases of fungal meningitis after ESIs 
with contaminated steroids have been reported by the FDA.26 Even if non- particulate steroids are considered safe, it 
should be emphasized that these compounds can form large crystals when injected with local anesthetics, ropivacaine or 
levobupivacaine and betamethasone sodium phosphate. Accordingly, their use may require extra caution during an 
epidural steroid injection, and lidocaine, bupivacaine and dexamethasone are considered safer options.66 

Recommendations from guidelines are summarized in Table 3. The use of ultrasound is more and more common and 
could help reducing the procedure-associated complications, particularly when treating highly vascularized tissues such 
as the cervical region.67 However, technical, and anatomical issues (penetration into deep tissues, obesity, bony 
shadows), limits this technology. In summary, the use of ultrasound guidance may lead to a reduction in complications 
induced by interventional pain procedures yet are not likely to eliminate them entirely.

Conclusion
Pain is a multidimensional problem that that is best explained and ideally treated using a multimodal paradigm, of which 
interventional approaches are an important aspect. This narrative review has sought to provide a comprehensive 
evaluation of evidence regarding safety and complications of interventional pain procedures for managing spinal pain. 
We conclude that interventional spine procedures are generally safely performed when utilizing evidence-based practice 

Table 3 Summary of Guideline Recommendations

ESIs Facet Joint Injections

Pre-injection radiological assessment MRI to assess epidural width (cervical)61

Guidance Fluoroscopic (US for caudal)61,62 

Real time fluoroscopy for all TF46

Fluoroscopic61,63 

Posterior or Oblique approach for 

Cervical RF63

Medications Non-particulate steroids (all cervical approaches and 

transforaminal lumbar higher than L3)61,62

Non-particulate steroids (cervical)61–63

Sedation Minimal61 Minimal61,63

Anticoagulants Discontinue46 Discontinue (cervical)46

Anti-aggregants Discontinue46 Discontinue (cervical)46
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guidelines. However, it is essential to emphasize the limits and possible risks linked to these procedures, thereby enabling 
the clinician to plan a clinical strategy that can manage any complications that may arise. Irrespective of claims that 
interventional procedures are perfectly safe, we posit that no treatment of pain is perfectly safe. However, we conclude 
that the low rate of adverse events and iatrogenic complications that have been reported in the literature suggest that 
interventional procedures should be considered important tools in pain physicians’ armamentaria.
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