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Abstract: In patients where conservative approaches have failed to relieve from chronic pain, interventional procedures may be an 
option in well selected patients. In recent years there has been an increase in the use and development of invasive procedures. 
Concomitantly, there has also been an increase in the complications associated with these procedures. Taken this into consideration, it 
is important for healthcare providers to take a cautious and vigilant approach, with a focus on patient safety, in order to minimize the 
risk of adverse events and ensure the best possible outcome for the patient. This may include careful selection of patients for 
procedures, use of proper techniques and equipment, and close monitoring and follow-up after the procedure. The aim of this narrative 
review is to summarize the primary complications associated with commonly performed image-guided (fluoroscopy or ultrasound- 
guided) interventional procedures and provide strategies to reduce the risk of these complications. We conclude that although 
complications from interventional pain procedures 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 procedures, complications, spinal cord stimulation, intrathecal drug delivery, low back 
pain

Introduction
Chronic pain is defined by the International Association for the Study of Pain (IASP) such as “pain that persists or recurs 
for longer than 3 months. Such pain often becomes the sole or predominant clinical problem in some patients”. The most 
frequent chronic pain condition is low back pain. When conservative treatment fails to relieve pain, interventional 
procedures may be an alternative option in selected patients. Recent years have witnessed a significant increase in image- 
guided interventional procedures performed for the management of acute and chronic pain. However, rising numbers of 
complications related to these procedures has also been observed,1,2 varying from minor to severe and debilitating.3 

There is considerable concern regarding severe complications which may occur following interventional procedures for 
pain treatment. Exceedingly severe complications have been reported,4–11 including infection and spinal cord infarction. 
The occurrence of adverse events regarding various spine interventions varies greatly and, although detailed evidence- 
based guidelines are available to reduce the risks associated with these procedures,12 there are considerable variations in 
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clinical practice. A certain procedure carries an inherently non-zero, adverse-effect risk. However, this risk will increase 
if the technique is employed poorly or incorrectly. Physicians are urged to be heedful of patient safety to ensure that 
adverse events are reduced to a minimum. The safety of interventional procedures depends not only on physician 
expertise but also patient selection and preparation. This narrative review aims to describe complications that may result 
from commonly performed image-guided interventional pain procedures. In this second installment of our three-part 
series, we analyze complications arising from common interventional pain procedures for chronic back pain. Clinicians 
frequently propose minimally invasive treatments, such as branch nerve blocks, epidural steroid injections or radio-
frequency ablation, when managing non-cancer spinal pain chronic in nature. In 2020, the UK National Institute of 
Health and Care Excellence (NICE) issued an update to its guidelines confirming this recommendation.13 The American 
Society of Interventional Pain Physicians (ASIPP) also provided updates in the same year, reiterating their endorsement 
of interventional pain techniques (facet joint injections, nerve blocks and radiofrequency ablation).14

It is important to understand the potential risks and benefits of each procedure and to carefully consider the individual 
patient’s medical history and risk factors. In addition, interventional pain procedures should be performed by trained and 
experienced healthcare professionals, using proper technique and equipment, and with appropriate monitoring and 
documentation. Patients should be fully informed of the risks and benefits of the procedure, and should be encouraged 
to ask questions and express any concerns. In our opinion, besides focusing on efficacy and patients’ outcomes, it is 
essential to emphasize the limitations and potential risks associated with these procedures, thus enabling the clinician to 
preemptively plan an appropriate clinical strategy to manage any complications which may arise. Regular education and 
training for healthcare providers, as well as collaboration with interdisciplinary teams, can also help to minimize the risk 
of adverse events. We conducted a narrative review to summarize the most common complications of interventional pain 
procedures, their reported incidence and possible strategies to reduce associated risks. The bibliographic research for this 
review was carried out by three authors (GLB, AT, GJP) using Pubmed, Scopus, Embase and the Cochrane Library for 
articles published in English between 1/1/1980 and 31/08/2022. The search terms used were “Interventional pain 
techniques” OR “Epidural Lysis” OR “Spinal Cord Stimualtion” OR “Intrathecal Drug Delivery System” OR 
“Vertebroplasty” OR “Kyphoplasty” OR “Intradiscal Procedures” OR “IDET” OR “Biacuplasty” OR “Percutaneous 
Laser Disc Decompression” AND (“Complications” OR “Infection” OR “Neurological Damage” OR “Safety”).

Epidural Lysis
Epidural lysis or epiduroplasty is used to treat chronic pain, mainly radicular, in a multitude of clinical conditions 
(disc protrusions, spinal stenosis, persistent pain after spinal surgery). It is known to be effective in chronic low- 
back and lower limb pain.15–17 The estimated incidence of adverse events after this procedure is up to 5%.18 

Complications are related to the intervention itself (and, for the most part, immediately apparent) or related to 
drug administration (typically emerging subsequently).19 Immediate and delayed complications are summarized in 

Table 1 Epidural Lysis Immediate and Delayed Complications

Immediate Complication Delayed Complication

Bleeding in the epidural space 
Bending of the tip of the needle 

Penetration of the dura 

Subdural insertion of the catheter 
Shearing of the catheter 

Difficulties with catheter manipulation 

Severe pain during injection 
Obstruction of the catheter 

Hypotension

Bleeding in the epidural space 
Delayed laceration of the dura 

Numbness in the dermatomal region 

Temporary paresthesia 
Permanent paresthesia 

Bowel and bladder dysfunction 

Sexual dysfunction 
Headache 

Infection at the site of penetration 

Epidural abscess 
Arachnoiditis 

Paraplegia
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Table 1.18–21 Dural puncture is the most reported complication, with Veihelmann et al reporting 2 dural punctures 
in a sample of 47 patients.21 Dural puncture occurring during epidurolysis is believed to be higher (approx. 4%) 
than traditional single-shot epidural steroid injections (1 −2%).22 Although dural puncture usually does not require 
specific intervention, the accidental penetration of hypertonic saline solution into the subdural or intrathecal space 
can lead to extremely serious complications.23,24 The osmotic properties of the solution can create direct lesion of 
nerve roots23 and, if injected into the subdural space, may act like a mass lesion.24 In addition to the common and 
well-known complications associated with epidural injections (dural puncture with associated headache, spinal or 
epidural haematoma formation), specific complications related to the chemical and osmotic properties of hyper-
tonic saline can occur. Cauda equina syndrome or paraplegia have been reported after accidental penetration for 
hypertonic saline into the subdural space.23–26 Before injecting hypertonic saline it is mandatory to carefully 
evaluate the spread of contrast medium in anteroposterior and lateral view, to avoid accidental injection into the 
subdural spread.19 Local anesthetic (typically 10 mL for lumbar and 5 mL for cervical procedures) should be 
injected before hypertonic saline, the patient should be monitored for 20 minutes for the manifestation of 
paresthesias or muscle weakness indicating a possible subdural spread. If a subdural placement of the catheter 
is suspected the injection of hypertonic saline must be avoided.19 The common fluoroscopically guided caudal 
approach reduces the risk of hematoma formation compared to higher interlaminar access, as point of entry to the 
epidural space is nearer to the surface. With the caudal approach, the entry area (sacral hiatus) is more easily 
compressed than the cervical spinal and lumbar regions, and the nerve roots which supply the lower extremities 
and most of the bladder and bowel lie highly proximally.27,28 Intravascular injection is a relatively common 
finding (up to 11% of patients),28,29 although, generally, it is not particularly dangerous, particularly when treating 
lower lumbar regions. Shearing of the catheter was reported in 1.2% of patients in a retrospective evaluation of 
250 procedures,29 and, in one case, a segment of the catheter sheath was torn off completely and remained in the 
epidural space following catheter withdrawal. The retained catheter fragment generally does not require removal 
unless the patient becomes symptomatic as a result.29,30 Delayed complications (ie, on the second or third day of 
a multi-injection lysis protocol) can also occur.31,32 Despite correct initial positioning, the catheter can become 
displaced and, eventually, subdural or subarachnoid penetration may occur.29 Erdine and Talu29 reported devel-
opment of permanent paresthesias in 3 of 250 patients, with all 3 reporting symptoms following the third injection 
of hypertonic saline. Two of these patients experienced urinary incontinence and the third experienced bowel 
incontinence. The pathophysiology of these late complications is still questionable. Delayed breaching of the dura 
by the catheter tip or a cumulative effect of repeated hypertonic saline have been hypothesized as causal, although 
these remain speculative.29 Delayed infections can occur in the form of superficial infection at the skin entry point 
and, far more dangerous, epidural abscess. These complications have an incidence up to 2%.29

Intradiscal Interventional Procedures
An acute episode of low back pain (LPB) is characterized by frequent recurrences or exacerbations, fluctuating over time, 
rather than a clinical course that is acute and self-limiting.33 One of the leading causes of chronic LPB are intervertebral 
disc herniations (approximately 40% of cases).34,35 Surgical intervention had been the only option for those patients not 
responding well to conventional methods of treating discogenic pain. When conservative treatments fail, intradiscal 
interventions minimally invasive in nature can be proposed in place of surgery.36 Intradiscal electrothermal therapy 
(IDET), biacuplasty, percutaneous laser disc decompression (PLDD) are the most commonly performed intradiscal 
procedures, they have several advantages such as preserving the native disc structure and the incidence of reported 
complications is low.37 Regarding IDET, procedure complications have been reported in only approximately 0.8% of 
patients and were usually mild (transient radiculopathy being the most common)38–40 The existing literature for 
intradiscal biacuplasty shows a good safety profile and no significant perioperative and postoperative complications 
were reported in various studies41–44. PLDD delivers laser energy into the nucleus pulposus, and in an extended review of 
3377 procedures a complication rate of 0.5% was identified.45 Quigley reported severe complications, such as discitis, 
abdominal perforation o cauda equina syndrome, in less than 1% of patients.46 When compared in a randomized clinical 
trial to surgery, PLDD showed fewer complications; the rate of unfavorable outcomes in the surgical group was found to 
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be more than double (11% compared to 5%) than the PLDD group.47 Furthermore, a study by Tassi identified a complete 
absence of complications in the PLDD group.48

Spinal Cord Stimulation
Spinal Cord Stimulation (SCS) is a long-established method, with the first epidural lead implanted in 1967.49 Indications 
of SCS are type 2 persistent spinal pain syndrome (aka failed back surgery syndrome (FBSS), complex regional pain 
syndrome (CRPS), neuropathic pain, vascular and ischemic pain, and refractory angina.50,51 The mechanisms of action 
regarding SCS are not yet fully understood. Gate control theory postulated by Melzack and Wall in 1965 is still deemed 
to be the basic principle explaining SCS mechanism of action.52,53 Despite being minimally invasive, SCS implantation 
is connected with a series of complications which need to be considered when scheduling a patient for this procedure. 
Biological complications (infections, epidural bleeding, CSF leakage), and complications arising from hardware mal-
function and human error in implantation should be taken into account. Indeed, the latter are are more common than 
biological complications, and are responsible for the vast majority of revisions and explants. The total complication rate 
ranges from 30% to 40% in various studies54 and, as is true of many medical procedures, the complication rate depends 
on the experience and skill of the implanter. A frequent obstacle arising from the hardware used in SCS is lead migration, 
with an incidence of up to 20%.55,56 Lead migration has been reported twice as high in patients with cervical 
placements55 compared to those with lumbar placements. In sacral nerve stimulation, the incidence of lead migration 
was determined to be as high as for cervical displacement.56 Lead migration is more commonly detected following 
permanent implantation rather than during the trial phase.57 Despite lead migration not representing a life-threatening 
condition, it eventually requires revision and reinsertion of the leads if reprograming is ineffective, thereby increasing the 
risks associated with surgery as well as additional costs. Although less common, lead fractures have also been reported, 
with the most frequent point of fracture located distal to insertion of the lead into the muscular fascia.57–59 With the 
advent of new waveforms requiring higher power consumption, rechargeable batteries have become the standard but non- 
rechargeable devices are still being implanted. A non-rechargeable battery that requires replacement prior to the expected 
date is defined as “battery failure” and it has an incidence of 1.7–10%.58–61 An additional aspect linked to the hardware 
which cannot be ignored is pain or discomfort experienced at the battery site or other SCS component sites. This 
complication which can alter the outcome of therapy and lead to revisions and explants.57 Several factors may contribute 
to this; however, the size of the implantable pulse generator (IPG) is possibly relevant. Thus, it is highly likely that the 
complication rate will decrease in the future with the development of more compact IPGs. Among biological complica-
tions of SCS the most common is infection,54 and it represents a frequent cause for explantation. In the vast majority of 
cases, infection occurs at location of the IPG pocket, followed by the lead track and incision site.62 Most infections are 
caused by staphylococci, although in more than 50% of cases, a specific agent is not identifiable.62 Diabetes, debilitation 
status, malnutrition, obesity, pre-existing infection, corticosteroid use, autoimmune disorder, poor hygiene, and urinary or 
fecal incontinence have been reported as risk factors for SCS infection and should be addressed and prevented whenever 
possible.62 Severe neurological accidents after SCS implantations have been rarely reported. In a case report of 
a surgically placed paddle lead complicated by epidural abscess the patient reported a permanent paralysis.63 Skin 
erosion due to hardware is also a rare occurrence, with Cameron et al reporting a rate of 0.2%.58 As with any intervention 
which requires the insertion of a needle into the epidural space, post dural puncture headaches (PDPH) can ensue.64 Risks 
factors include young age, female gender, and low body mass index;65 however, the size and shape of the needle have 
also been demonstrated to contribute greatly to the development of PDPH. Generally, this is a self-limiting condition, 
managed with bed rest and medications such as caffein, NSAIDs and paracetamol. However, should symptoms persist, 
a sphenopalatine ganglion block66 or autologous blood patch may be considered initially, as well as surgical revision as 
a final option.67 The most concerning complication arising from SCS is permanent neurological damage. Intraoperatively, 
nerve injury can be caused by needle puncture or surgical paddle lead lateral placement, and postoperatively, nerve 
damage may occur due to epidural hematoma or epidural abscess.54

One fatality has been described in an RCT.68 The authors stated that a dural puncture occurred during procedure and 
the patient was subsequently discharged after conservative treatment. Three days later, the patient developed a sudden 
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increase in intensity of headache and became unresponsive. A CT scan identified a large subdural hematoma and the 
patient died 10 days later, despite surgical intervention.68 Complication rates are summarized in Table 2.

Intrathecal Drug Delivery
Intrathecal drug delivery (ITDD) has been employed successfully in the treatment of cancer pain; however, its efficacy and 
cost-effectiveness for chronic, non-cancer pain treatment have not yet been established.69–71 One RCT of ITDD demonstrated 
reduced pain, improved clinical success in pain control, significantly relieved common drug toxicities, and greater survival in 
patients with refractory cancer pain.71 Several retrospective case series and health economic modelling provide weaker 
evidence of the clinical efficacy and cost-effectiveness of ITDD in non-cancer pain. The main benefits of implantable, 
programmable ITDD systems comprise the ability to provide targeted, local delivery of drugs at a constant or adjustable flow, 
to reduce systemic drug requirements, to reduce side effects, and to increase treatment efficacy.72–74 Complications and side 
effects which may arise as a result of intrathecal drug delivery systems, similar to any invasive procedure, are well-described 
in the literature.75 An implantable systems performance registry (ISPR) was generated in 2016 to track performance of ITDD 
systems, deep brain stimulation and sacral neuromodulation systems, and spinal cord stimulation systems which are 
commercially available in the United States.76 Between August 2003 and January 2014, data were collected from fifty 
locations which implanted and followed 6093 patients. Data collection allowed for the creation of an Event Classification, 
which is still used to estimate the range, incidence and variety of possible adverse effects due to intrathecal drug delivery and 
pump implantation.76 All the events collected can be grouped into two categories: 1) product performance events, and 2) non- 
product performance events. Fifty-five percent of patients experienced product-performance events, which can be defined as 
occurrences feasibly due to the system or its components.76 Non-product performance events can be described as any 
unexpected event, associated or not with clinical signs, symptoms, illness, or other medical events, appearing or worsening 
during or after implantation due to the implant procedure, therapy or the delivery of therapy. Hardware and biological 
complications are summarized in Table 3. Unlike product performance events, which are all related to devices themselves, 
non-product performance events are all related to clinical practice. For these events, particularly in cancer patients, medical 
judgment generally plays an important role in their prevention and treatment. Baclofen, for example, or ziconotide infusions to 
an even greater extent, can result in potentially severe side effects. Side effects include Baclofen withdrawal symptoms 
(including pruritus, sweating, neurogenic pulmonary edema, anxiety, hyperthermia, seizures, myoclonus, rhabdomyolysis, 
disseminated intravascular coagulations, multisystem organ failure, cardiac arrest, coma, and death), depression, suicidality, 
cognitive impairment, decreased levels of consciousness, and raised creatine kinase levels.77–79 Implantation of these devices 
relatively rarely leads to serious complications; however, particularly in cancer patients suffering from an immunocompro-
mised state, a potentially devastating complication is infection due to their immunocompromised states. The most frequent 
post-operative infection related to these devices is a surgical site infection (SSI). SSIs are infections occurring within one year 
of implantation, although this applies only in cases in which the device is not handled, and the infection seems to be associated 

Table 2 Rate of Spinal Cord Stimulation (SCS) Complications

Authors Complication Incidence Notes

Kumar,55 Brazzelli,56 Cameron,58 Mekhail57 Lead migration 13.2–22.6% More common in cervical placement

Mekhail,57 Cameron,58 Kumar55 Lead Fracture 5.7–6%

Turner,60 Cameron,58 Kumar59 Battery Failure 0–10.2%

Mekhail57 Pain at IPG site 12%

Eldabe54 Infection 4–10% More frequent at IPG implant site

Cameron58 Skin Erosion 0.2%

Simopolous64 Post Dural Persistent Headache Less than 1%

Cameron58 Epidural Hematoma 0.03%
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with surgical implantation.80 According to the classification system for SSIs of the United States Centers for Disease Control 
and Prevention (CDC), 3 specific infection subtypes can be recognized: superficial-incisional, deep-incisional, and organ 
space. Superficial-incisional SSIs frequently do not entail re-hospitalization and are commonly detected during outpatient, 
post-discharge surveillance. Deep incisional and organ space infections are classified as “invasive” SSIs and represent severe 
infections that typically necessitate hospitalization, treatment with intravenous antibiotic, and potentially surgical revision or 
device explantation.62 General risk factors for SSIs are leukopenia, diabetes, poor performance status, poor nutritional status, 
smoking, and use of corticosteroids.62,81,82 Furthermore, cancer patients often receive radio- and/or chemotherapy, which may 
interfere with wound healing and subsequently increase the risk of infection. The rate of infection following ITDD system 
implant varies from 0.9% to 6.3%.83–85 Another serious potential complication of ITDD for pain management is catheter-tip- 
associated granuloma.86 Catheter-tip-associated granulomas can result in potentially serious and sometimes permanent 
neurological consequences occurring in <3% of patients, if not promptly detected. Since the majority of granulomas are 
asymptomatic their exact incidence is unknown. Morphine sulfate infusion is most likely linked to the formation of catheter- 
tip inflammatory masses, particularly when high drug concentrations are associated with slow infusion rates.87 Reduced flow 
of cerebrospinal fluid (CSF) around the catheter tip, as in spinal stenosis or after spinal surgery, are risk factors for granuloma 
formation.88 Remarkably, granuloma development has also been found with the use of baclofen.88 In conclusion, ITDD is 
potentially highly successful for managing chronic pain in suitably selected patients. Complications associated with ITDD are 
primarily pharmacologic and momentary. However, it is imperative to minimize these risks through correct hardware selection 
and scrupulous care with the implant procedure. The involvement of staff specialized in these procedures can dramatically 
diminish adverse events and complications. ITDD can represent a safe and feasible solution for the management of pain and 
can be considered for chronic refractory pain due to multiple etiologies.

Vertebroplasty and Kyphoplasty
Percutaneous vertebroplasty (VP) and balloon kyphoplasty (BKP) are minimally invasive procedures performed to 
stabilize painful vertebral fractures. Despite advancements in vertebral augmentation techniques, various complications 
have been reported.89 Serious complications have been described, such as pedicular fractures, segmental nerve and spinal 

Table 3 Product Performance Events Vs Non-Product Performance Events

Product Performance Events Non-Product Performance Events

Catheter kink/occlusion Pharmacologic: Acute (Nausea, urinary retention, pruritis, respiratory 

depression), chronic (persistent for at least 4 weeks, due to opioid, 

ziconotide or bupivacaine side effects)

Catheter dislodgment from the intrathecal space Procedural: minor infections (superficial wound infections, painful 

wound fibrosis), serious infections (meningitis, wound pocket infection 
with clinical signs and/or symptoms for sepsis)

Catheter breakage Procedural: persistent spinal headache

Motor stall CSF leakage at the catheter and pump connection site with a small 

seroma

Catheter related complication (malfunction, difficulty in aspiration, 

torsion preventing side port aspiration, sediment, compression, etc.)

Granuloma

Medical device complication (pump connector breakage, pump 

malfunction, catheter anchor breakage, pump unable to interrogate or 
program, inability to aspirate CSF, overinfusion, alarms, etc.)

Psychological category: distorted body image

Reduced battery performance

Deformed pump tube

Motor malfunction
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cord injury, bone cement extrusion to the spinal canal and intradiscal, infection, pulmonary embolism, cerebral 
embolism, cardiac perforation, and death.90–92 Risks linked to cement extrusion from the vertebra into the spinal canal 
have been found to be markedly increased for VP.93 No significant difference was reported for subsequent fractures 
between the procedures.94 A meta-analysis comparing complications of percutaneous VP and BKP to treat osteoporotic 
vertebral compression showed no significative differences regarding subsequent fractures.95 Additionally, regarding disc 
spaces extravasations, no substantial differences were found between one intervention and the other. In contrast, total 
extravasations and paravertebral extravasations rates were found to be significantly higher in the VP group compared to 
the BKP group.95 A study reviewing 100 radiographs of consecutive balloon kyphoplasties found the overall cement 
leakage rate to be 31%, with most leakages anterior and superior.96 Only 2% were posterior and most leakages were less 
than 3 mm. Regarding the location of leakages reported in kyphoplasties, 48% were paraspinal, 38% intradiscal, 11% 
epidural, 1.5% pulmonary, and 1.5% foraminal.97 Epidural cement leakage appeared to cause the most serious neuro-
logical outcomes.98

After performing kyphoplasty, one should exclude any new symptoms that may appear in a postoperative 
setting. Patients may experience improvement in back pain with an epidural cement spread; however, new 
symptoms may appear in the lower extremities, such as radicular pain, weakness and numbness. These patients 
may not ambulate or perform a positive straight leg raise. Cement spread into the paravertebral veins can result in 
pulmonary embolism or cardiorespiratory distress.97 After assessing post-procedure radiographs of 64 patients, 
researchers found no significant correlation between cement embolism to the lungs and the type of procedure 
performed, even though kyphoplasty had a lower incidence of cement leak than vertebroplasty.99 For cases in 
which a vertebral wall is not intact, a method known as the “eggshell” method was proposed by Greene et al in 
2007.100 Antero-posterior and lateral images are obtained if cortical bone is violated during initial balloon 
inflation.100 The balloon is then deflated and removed, and a small quantity of doughy cement is injected to 
repair the defect. The balloon can then be inserted once again and inflated slowly, thus expanding against the 
cement. Once hardened, a barrier of cement stops extravasation of subsequent cement injection.100 Success in this 
technique requires the consistency of the cement to be paste-like rather than more fluid. Polymethyl methacrylate 
(PMMA) can spread from the perivertebral and azygos veins to the inferior vena cava, and eventually to the 
pulmonary veins.99,101,102 When injecting, large volumes of cement, high PMMA pressure and relatively liques-
cent cement may contribute to vascular PMMA uptake. Host factors such as higher vertebral body vascularity, due 
to invasive vascular tumors, and the occurrence of osteoporosis may also contribute to greater PMMA vascular 
uptake. Subsequent cement embolic phenomenon comprises inferior vena cava thrombosis,102 cardiac tamponade 
from cement penetration in the right ventricle, renal artery pulmonary cement embolism (PCE) and other 
peripheral arterial emboli. Most reported cases of PCE are without symptoms. In order to reduce the occurrence 
of vascular PMMA uptake during VP and KP, recommendations include providing abdominal support to the 
patient to maintain elevated venous pressure, the use of blush venography before injection, injection of the 
appropriate amount of cement, injection without excessive pressure, avoidance of excessive cement liquescency, 
and vigilance for cement extravasation - aborting the procedure if this occurs.103,104 The patient should be closely 
monitored for an extended period following intervention for cardiorespiratory symptoms, such as chest pain and 
shortness of breath. The responsible physician must be notified immediately should any such symptoms occur 
days and even weeks post-procedure. Overall, BKP appears to be safer than VP. Symptomatic complications are 
rare with both procedures; however, further research is needed to be able to offer more detailed and complete 
conclusions.

Conclusion
Pain has several dimensions and is best approached through a multimodal paradigm, of which interventional 
approaches are an important aspect. This narrative review has sought to provide a preliminary 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 adhering to evidence-based 
practice guidelines. However, it is essential to emphasize the limits and possible risks associated with these 
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procedures, thereby enabling the clinician to plan a clinical strategy that can manage any complications which 
may arise.

Overall, the goal of interventional pain procedures is to improve the patient’s quality of life and to provide 
effective pain management. While complications can occur, they can often be prevented or minimized through 
careful consideration of patient selection, adherence to guidelines and best practices, and close monitoring and 
follow-up. In Table 4 we summarized the most dangerous and preventable complications of interventional 
procedures, including risk factors and strategies to decrease the occurrence of these complications. Irrespective 
of claims that interventional procedures are perfectly safe, we posit that no treatment of pain is absolutely safe. In 
conclusion, it is important for healthcare providers to be aware of the potential complications associated with 
image-guided interventional procedures and to take steps to minimize the risk of adverse events. This includes 
following established guidelines for infection prevention, discontinuing anticoagulants or antiaggregants as 
recommended, and being knowledgeable about the specific strategies and techniques used for each procedure. 
Additionally, close communication with the patient, including informed consent and discussion of potential risks 
and benefits, is critical for ensuring patient safety and satisfaction.

Table 4 Summarize of Procedures, Indications, Complications, and Possible Safety Measures

Procedure Indications Complication Risk Factors/ Safety Measures

Spinal Cord 

Stimulation

● Failed Back Surgery 
Syndrome (FBSS)

● Complex Regional Pain 

Syndrome
● Neuropathic pain
● Vascular and Ischemic pain
● Diabetic Neuropathy
● Refractory Angina

Infection Address diabetes, debilitation status, malnutrition, obesity, pre- 

existing infection, smoking, corticosteroid use, autoimmune 

disorder, poor hygiene, and urinary or fecal incontinence

Intrathecal Drug 
Delivery System

● Cancer Pain
● - Dystonia (Spasticity)

Infection Address Diabetes, debilitation status, malnutrition, obesity, 
pre-existing infection, smoking, corticosteroid use, 

autoimmune disorder, poor hygiene, and urinary or fecal 

incontinence

Granuloma 

Formation

Avoid high concentration of morphine with slow infusion rates

Epidural Lysis ● FBSS
● Radiculopathy
● Spinal Stenosis

Neurological 

Damage

-Meticulous fluoroscopic guidance 

-Injection of local anesthetic before hypertonic saline

Vertebroplasty and 

Kyphoplasty

● - Vertebral fracture Cement 

Extravasation

● Blush venography before injection
● Injection of the appropriate amount of cement
● Injection without excessive pressure
● Avoidance of excessive cement liquescency
● Fluoroscopic vigilance for cement extravasation

Intradiscal 

Procedures (IDET, 
biacuplasty, PLDD)

● Discogenic Pain
● Radicular Pain

Transient 

radiculopathy Cauda 
equina syndrome

● Meticulous fluoroscopic guidance

Discitis ● Antibiotic prophylaxis
● Careful antiseptic preparation
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