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Introduction

Pain is a common source of suffering for patients requiring 
palliative care. Typical first-line treatments consist of 
lifestyle modifications and oral medications, including 
opioids and opioid-sparing adjuncts. However, often 
medical treatments fail or are associated with limiting 
systemic toxicities, making targeted interventional 
approaches necessary (1). Here, we present options for 
minimally invasive techniques for the alleviation of pain in 
palliative patients from a head-to-toe approach, with a focus 

on emerging therapies and techniques. 

Intervention basics

Most interventional pain procedures are performed with 
image guidance, typically with ultrasound or fluoroscopy, 
although some superficial injections are performed by 
landmark guidance alone, and some high-risk blocks are done 
with computerized tomography (CT) guidance. Needles 
are commonly curved slightly for steerability, and their 
gauge is typically between 20 and 25 for standard injections 
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(larger for interlaminar epidural, stimulator, or catheter 
placements). The needle length varies by anatomic location 
and patient body habitus. Injectate solutions commonly 
include local anesthetic with or without steroid. Particulate 
steroid is avoided for procedures in which there is a risk of 
significant arterial uptake as red blood cell aggregation can 
occur (2). If neurolysis is intended, commonly alcohol or 
phenol is used; however, this technique is typically reserved 
for refractory, end-stage cases as the sensory, motor, and/or 
sympathetic nerves are permanently affected (3). Neurolysis 
is typically offered only after a patient has undergone a 
successful test block with local anesthetic. 

For most interventional procedures, contraindications 
include patient refusal, infection at the intended access site, 
and full anticoagulation for high-risk techniques. Other 
considerations include patient allergy, diabetes status, 
anticipated anatomic impediments, coagulopathy, recent 
infection, tolerance of the positioning and the procedure, 
consentability, as well as availability of a responsible adult 
escort upon discharge. General risks are included in Table 1.  
Some risks are specific to the particular intervention, 
e.g. pneumothorax for intercostal injections, post-dural 
puncture headache for spinal injections, and spinal cord 
infarction for celiac plexus blocks (4).

Head and neck pain

Head and neck cancer is “cancer that arises in the head 
or neck region [in the nasal cavity, sinuses, lips, mouth, 
salivary glands, throat, or larynx (voice box)]” (5). Most 
tumors are squamous cell carcinomas. The head and neck 
region is richly innervated and many anatomic structures 
are concentrated in a small space (6). The pain arising from 
these cancers may be directly due to tumor growth, bone 
or vascular invasion, metastases, or surrounding local and 
systemic inflammation. While the overall prevalence of pain 
in cancer is >50%, the highest prevalence was found in head 

and neck cancer patients (70%) (5). Non-oncologic causes 
of head and neck pain include multiple sclerosis, trigeminal 
neuralgia, post-herpetic neuralgia, trauma, cervical 
spondylosis, radiculopathy, or myelopathy. Interventional 
management of headache syndromes such as migraine are 
outside the scope of this chapter. 

Stellate ganglion block (SGB)

Indications
SGBs have been used to treat sympathetically-maintained 
pain in the upper extremity, head, and neck. While their 
most common indication is complex regional pain syndrome 
(CRPS) of the upper extremity, it has been successfully 
used to treat hot flashes (e.g., for breast cancer treated with 
tamoxifen), refractory chest pain, post mastectomy pain and 
more recently pain caused by head and neck cancers (7,8).

Anatomy
The stellate ganglion provides sympathetic output to the 
ipsilateral upper extremity, chest, face and head. It is formed 
by the fusion of the inferior cervical ganglion and first 
thoracic sympathetic ganglion. It is located posteriorly in 
the chest and in front of the neck of the first rib and may 
extend to the C7 vertebral body. It lies medial to the scalene 
muscles, lateral to longus colli, esophagus, trachea and 
recurrent laryngeal nerve, anterior to the transverse process 
of the vertebrae, superior to the subclavian artery and 
pleura, and posterior to the vertebral vessels at C7 (9-11).

Technique
SGB can be performed using ultrasound, fluoroscopy, 
or computerized tomographic guidance. The patient is 
positioned supine, with neck extended and head rotated 
to the contralateral side. The anterior tubercle of the 
C6 transverse process is identified under fluoroscopic 
guidance and the needle is introduced between the carotid 
sheath and trachea at the level of the cricoid cartilage. The 
needle is advanced until there is bony contact and then 
withdrawn prior to deposition of injectate. The ultrasound-
guided approach identifies the fascial plane in which the 
sympathetic chain runs and injectate is deposited deep to 
the prevertebral fascia and superficial to the fascial layer 
covering the longus colli (12).

Adverse effects
Due to the anatomic location of the stellate ganglion, injuries 
to adjacent structures can occur. Vascular injuries (carotid or 

Table 1 General risks of interventional pain procedures

Injection failure

Infection

Steroid: worsening diabetes, endocrinopathies or osteoporosis

Bleeding, including spinal hematoma

Nerve, spinal cord, or tissue damage

Allergic or vasovagal reaction
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vertebral artery puncture), brachial plexus injury, pulmonary 
injury, neuraxial spread, and hoarseness due to recurrent 
laryngeal nerve injury are some of the possible complications 
of this block. A transient Horner syndrome, also known as 
oculosympathetic paresis, is a common finding. 

Evidence
Preoperative ultrasound-guided SGBs were associated 
with decreased postoperative opioid requirements in 
patients with head and neck cancer undergoing primary 
tumor resection and ipsilateral lymph node dissection in 
a pilot study by Sharbel et al. (13). Ghai et al. published 
a case report of significant pain relief in a patient with 
buccal mucosa cancer who underwent chemical neurolysis 
of the stellate ganglion (14). The evidence for SGBs for 
management of pain in head and neck cancers has been 
limited to case reports and pilot studies. More robust 
randomized trials need to be undertaken. 

Sphenopalatine ganglion (SPG) block

Indications
The SPG block is indicated for cluster headaches, migraine, 
trigeminal neuralgia, facial neuralgias and cancer pain of the 
head and neck for short- to medium-term pain relief (15,16).

Anatomy
The SPG is an extracranial parasympathetic ganglion 
located in the pterygopalatine fossa (17). It is the 
parasympathetic ganglion of the facial nerve and supplies 
parasympathetic innervation to the lacrimal and mucosal 
glands of the nasal fossa, palate and pharynx. 

Technique
The SPG can be approached by the transnasal and 
transfacial (infrazygomatic) routes. In the transnasal 
approach, a cotton tipped applicator saturated with local 
anesthetic is introduced into each nostril until the posterior 
nasopharynx is contacted and the mucous membranes 
overlying the ganglion are saturated. Alternatively, a 
transnasal approach using an angiocatheter and nasal 
atomizer could be employed. 

The fluoroscopic approach involves superimposing the 
mandibular rami, zygomatic and lateral pterygoid plates 
until the pterygopalatine fossa is visualized. The needle 
is then advanced under fluoroscopic guidance toward the 
pterygopalatine fossa. Needle advancement terminates 
adjacent to the ipsilateral nasal wall. After confirmation of 

appropriate spread of contrast in the fossa, local anesthetic 
is injected.

Adverse effects
Associated adverse effects of the block include epistaxis, 
transient anesthesia/hypoesthesia of the nose, pharynx, 
palate, lacrimation of ipsilateral eye, infection and 
retroorbital hematoma (17).

Evidence
A recent case series reported successful improvement 
in pain scores (38–80%) in patients with debilitating, 
refractory facial pain secondary to head and neck cancer 
for an average of 23 days (16). Radiofrequency ablation and 
neuromodulation can be considered to extend duration of 
relief from ganglion blockade. 

Glossopharyngeal nerve (GPN) block 

Indications
GPN blocks can be used to treat acute and chronic pain in 
the oropharynx, tongue and upper airway caused by oral 
and pharyngeal cancer, multiple sclerosis, or anatomical 
abnormalities such as an elongated styloid process (Eagle 
syndrome) (18,19).

Anatomy
GPN is a mixed motor and sensory nerve that supplies 
sensory innervation the posterior third of tongue, palatine 
tonsil, pharyngeal mucosa, vallecula, soft palate and anterior 
surface of the epiglottis as well as motor innervation to the 
stylopharyngeus muscle and parasympathetic fibers to the 
parotid gland. 

Technique
There are multiple approaches to GPN blockade: topical, 
intraoral, percutaneous peristyloid and more recently an 
ultrasound guided approach in the parapharyngeal space (20).

Topical intraoral anesthesia is short acting and covers 
only the mucosa. It is also challenging in cases of limited 
mouth opening and inflammation in the oral cavity. The 
intraoral and peristyloid techniques are associated with a 
higher risk of damage to the contents of the carotid sheath, 
including the carotid artery, jugular vein, and the vagus 
nerve. The ultrasound-guided approach recently described 
by Ažman et al. blocks the GPN more distally in the 
parapharyngeal space away from the major neurovascular 
structures (20).
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Visceral abdominal and pelvic pain

Visceral abdominal pain

Visceral pain is not always related to organ injury, rather 
it can be related to visceral mechanosensitive receptors 
responding to stretch and tension relayed through slow 
unmyelinated C fibers. Visceral pain is described as dull, 
aching, and sometimes colicky as opposed to somatic 
abdominal pain, which is transmitted through A-delta 
nociceptors and described as sharp, well-localized pain. 
Visceral nociceptors can be sensitized by organ disease 
and inflammation and worsened by stress and anxiety 
thus resulting in a lasting effect on descending regulatory 
pathways that regulate visceral pain (21). A detailed history 
and physical examination is crucial in determining the 
etiology and help guide the decision for the appropriate 
interventional treatment strategy. The interventional 
approach for treatment of visceral abdominal pain is an 
attractive option as it is minimally invasive and presents 
a reliable option in many inoperable cases where medical 
management has failed. Examples include advanced 
chronic pancreatitis, pancreatic cancer, gastric cancer, and 
esophageal cancer (4).

Celiac plexus block

Indications
Celiac plexus has been used extensively and effectively in 
reduction of pain scores when used for benign or malignant 
pain arising from pancreatic origin as in chronic pancreatitis 
as well as other upper abdominal visceral structures. The 
celiac plexus block has been applied and extensively studied 
in pancreatic cancer with favorable results. For pancreatic 
cancer, neurolytic blockade can be further applied using 
absolute alcohol or 6% phenol.

Anatomy
The celiac plexus lies anterior to the diaphragmatic crura. It 
arises from the preganglionic splanchnic nerves. The vagal 
preganglionic parasympathetic fibers carry sensory fibers 
from the phrenic nerve and postganglionic sympathetic 
fibers. The celiac plexus transmits pain from the pancreas 
and most of the abdominal viscera, except for the left 
colon, rectum, and pelvic organs. The celiac plexus has a 
limited role in surgical anesthesia, but may be used as a 
supplemental block to neuraxial techniques, thus allowing 
upper abdominal procedures without the need for general 
anesthesia.

Technique
Neurolytic celiac plexus blocks can be performed by several 
approaches: transaortic, transcrural, anterior, or a bilateral 
splanchnicectomy approach. There was no advantage in the 
degree of immediate or long-term pain relief of one block 
approach over the other when compared, nor was there any 
significant difference in degree of complications. However, 
the transaortic approach was associated with a decreased 
incidence of profound hypotension compared to the other 
approaches (22).

Adverse effects
Some of the potential complications of celiac plexus local 
anesthetic block include profound hypotension, diarrhea, 
bleeding, infection, and damage to neural structures or 
intra-abdominal organs (23). Neurolytic celiac block 
complications can occur due to traumatic injury from needle 
puncture or due to irritation of neighboring structures 
by neurolytic agent. Spasm of the artery of Adamkiewicz 
resulting from uptake of injectate towards the anterior 
spinal artery is the most serious, resulting in paraplegia. 
Thus, meticulous technique and clear imaging is prudent 
prior to injection of neurolytic agent.

Evidence
The celiac plexus block is usually performed percutaneously 
under fluoroscopic guidance or guided CT. However, an 
ultrasound guidance (USG) endoscopic approach has also 
been applied. In a recent randomized controlled clinical 
trial of endoscopic USG versus fluoroscopy-guided celiac 
plexus block in 60 pancreatic cancer patients, both groups 
demonstrated a reduction in pain scores at 3 months with 
no significant difference between the two groups. The 
percutaneous group showed a slightly favorable reduction 
in back pain as compared to the endoscopic USG group 
but no reduction in opioid consumption was seen in either 
group. The results demonstrated that both techniques 
are safe, effective and should be utilized according to the 
expertise and resources available at each facility (24).

Neurolytic celiac plexus block has been found to be 
very effective in pain control in pancreatic cancer patients 
especially if performed early in the course of the disease. In 
a randomized placebo controlled trial of 100 patients who 
underwent a neurolytic celiac plexus block and followed 
weekly up to 1 year or until their death, the neurolytic 
group had significant reduction in pain scores however 
there was no significant reduction in opioid consumption or 
quality of life between the two groups (25).
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The celiac plexus can be blocked at the level of the 
splanchnic nerves, which can be further disrupted by 
radiofrequency thermocoagulation to allow for long term pain 
relief. In a retrospective study of 35 pancreatic cancer pain 
patients that underwent radiofrequency thermocoagulation 
of both splanchnic nerves under fluoroscopic guidance, 
there was significant improvement in pain scores, quality 
of life, and decrease in opioid consumption up to 6 months 
of the follow up period, with minimal complications from 
the procedure (26). When comparing bilateral splanchnic 
radiofrequency ablation at the levels of T10 and T11 versus 
splanchnic neurolytic block at T10 using alcohol in a 
prospective randomized clinical trial of 60 pancreatic cancer 
patients, the radiofrequency group demonstrated a significant 
improvement in pain scores with faster and longer analgesia 
duration with a superior safety profile (27). An endovascular 
radiofrequency approach for celiac plexus block performed 
at the abdominal aorta in proximity to the origin of celiac 
artery and superior mesenteric artery has also been recently 
described in a series of 7 patients with pancreatic, esophageal 
and cholangiocarcinoma, with pain relief >4 points achieved 
in all patients (28).

Visceral pelvic pain 

Visceral pelvic pain occurs as a result of dysfunction or 
masses in organs in the pelvis at the uterus, fallopian tubes, 
ureters, kidneys and rectum. Similar to visceral abdominal 
pain, it is generally described as poorly defined, dull, aching, 
sometimes colicky, and may be associated with autonomic 
symptoms as sweating nausea and vomiting. Besides 
medication management and psychological interventions 
as cognitive behavioral therapy, interventional procedures 
for pelvic pain have been successful in partially alleviating 
refractory pain and suffering which have failed other 
modalities of treatment (29).

Superior hypogastric plexus (SHP) block

Indications/anatomy
The SHP is formed by visceral afferent branches of the 
pelvis, the splanchnic nerves, and the sympathetic nerves 
from the aortic plexus. The plexus is located anterior to the 
5th lumbosacral vertebral body in the retroperitoneum. 

Technique
The superior hypogastric block can be performed under 
fluoroscopic, CT, or USG.

Adverse effects
Major complications from superior hypogastric block and 
neurolysis are generally from damage to adjacent structures 
and organs as kidney, ureters, bowel, or vessels, resulting in 
retroperitoneal hematoma. Diarrhea, bladder problems and 
sexual dysfunction are theoretical complications, although a  
case series of surgical presacral neurectomy noted improved 
sexual, bowel, and bladder function rather than the contrary (30).

Evidence
Superior hypogastric sympathetic block has been found to 
be effective in treatment of visceral nonmalignant pain and 
malignant pain where gynecological organs are involved. 
In a randomized clinical trial USG superior hypogastric 
neurolytic block was found to be superior to oral morphine 
treatment as it significantly decreased visual analogue pain 
scores (VAS) at a higher rate in 50 patients randomized 
to either receive oral morphine or the intervention. 
Both groups showed a significant reduction in VAS pain 
scores while the neurolytic group had a more significant 
reduction and improved functional capacity as compared 
to oral morphine alone. Despite functional capacity score 
improvement not being statistically significant, the overall 
global satisfaction score was higher and more significant 
in the neurolytic group at the first week and sustained at 1 
month. The authors advocated for the use of USG superior 
hypogastric block technique to avoid further radiation 
exposure from fluoroscopy or CT (31).

Ganglion impar

Ganglion impar is another block that has been utilized in 
pelvic and perineal visceral pain. It can be used alone or 
in combination with SHP block. Despite its effectiveness 
and high safety profile, ganglion impar block has been 
less extensively studied and the majority of evidence is 
accumulated from case studies or series. Ganglion impar 
neurolytic block is a great option for patient with pelvic 
organ cancer causing perineal and rectal pain. It has been 
shown to improve pain and function and improve patient 
satisfaction (32).

Somatic and spine pain 

Somatic (i.e., musculoskeletal, skin, and connective tissue) 
symptoms present in over 30% of cancer patients and 
include a variety of symptoms, not just limited to pain (33). 
One review indicated that the 5 most commonly reported 
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symptoms were fatigue, difficulty sleeping, pain in the limbs 
or joints, back pain, and memory changes (34). As pain can 
manifest in different areas, localized treatments can be tailored 
to each specific need and based on the location of the pain.

Abdominal wall pain

For abdominal wall pain, multiple case reports have 
demonstrated the use of the transversus abdominis plane 
(TAP) block with local anesthetic and steroid or ethanol/
phenol with excellent pain relief. Unlike conventional 
blocks that utilize fluoroscopy, this is typically done 
under USG (35-37). The use of the TAP block has also 
been demonstrated to provide effective postoperative 
anesthesia for abdominal surgeries compared to IV opioid  
analgesia (38). On an outpatient basis, TAP blocks are 
used for musculoskeletal abdominal pain, for example, for 
persistent postoperative pain or somatic pain from cancer or 
idiopathic chronic abdominal pain (39).

Thoracic musculoskeletal pain

When there is infiltration of metastases into the chest wall 
and tumor, palliative treatments may include intercostal/
paravertebral blockade with steroid (40). However, some 
postmastectomy pain syndrome patients may respond 
to serratus plane blocks (41). When there is pain and 
lymphedema, SGBs for breast cancer-related lymphedema 
have demonstrated efficacy in treatment as well (see the 
stellate ganglion section at the beginning of this review) (42).

Pain related to bone metastases

Bony pain, whether axial or extra-spinal, often responds 
to ablative or cementing techniques or a combination 
of both (43). For patients with extra-spinal metastases, 
cementoplasty can be performed as a treatment for bony 
pelvic lesions (44). A systematic review also demonstrated 
significant patient improvements in patients with vertebral 
compression fractures (VCFs) due to malignancy treated 
with vertebroplasty or kyphoplasty (45). In patients with 
multiple myeloma, there is diffuse spinal osteolysis resulting 
in VCFs for which vertebroplasty and kyphoplasty have 
demonstrated efficacy in managing pain (46).

While cementoplasty and vertebroplasty/kyphoplasty 
stabilize the bone, other tumor ablative techniques can be 
used in conjunction, whether chemical or thermal, to assist 
in the management of pain from lytic lesions (43).

Myofascial pain

Myofascial pain is a somatic pain of the muscles, often with a 
component of heightened central nervous system sensitivity 
to pain. Several studies have been done recently to assess the 
incidence of myofascial pain syndrome in cancer patients. 
Musculoskeletal pain is often in the muscles of the back, 
shoulders, neck and jaw. The prevalence is between 11.9% 
to 44.8% in those diagnosed with neck or head or breast 
cancer. Borg-Stein and Iaccarino estimated that 90% of pain 
patients have myofascial pain syndrome (47).

There are several treatment modalities for myofascial 
pain syndrome including massage, stretching, trigger point 
injections, onabotulinum toxin A injections, acupuncture, 
electrotherapy and laser therapy. Trigger point injections 
are done using local anesthetics, saline, steroid or 
onabotulinum toxin A. They can be done by the palpation 
method or using ultrasound guidance (48).

Diffuse pain & advanced treatments

Implanted intrathecal drug delivery systems (IDDS)

Indications
IDDS deliver medications (opioids, local anesthetics, 
synthetic neurotoxins such as ziconotide, and other adjuncts) 
directly to the central nervous system through a catheter in 
the subarachnoid space connected to an implanted system 
for drug delivery (or a percutaneous catheter system with 
an external pump). Intrathecal administration of opioids 
for cancer pain management was first reported in 1978 in 
the form of a single dose of intrathecal morphine for cancer 
related pain, and a few years later case report of implantable 
IDDS for cancer pain was published (49,50). Since then, 
there have been advances in IDDS, and the Polyanalgesic 
Consensus Conference established best practice guidelines 
for intrathecal drug infusion systems (51).

IDDS are indicated in patients with cancer pain that is 
not responsive to escalating doses of opioids, who cannot 
tolerate the side effects, or have comorbidities that preclude 
use of systemic opioids.

Technique
Under sedation or general anesthesia, a catheter is 
introduced into the intrathecal space and secured to 
the dorso-lumbar fascia. The catheter is then tunneled 
percutaneously and connected to an implanted delivery 
device (52). The device can be refilled percutaneously on 
subsequent visits. 
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Adverse effects
Care should be taken when considering an IDDS, as risk 
of spinal infection or hematoma, drug error, neurologic 
injury, chronic cerebrospinal fluid leak, and development of 
catheter granuloma or obstruction can be catastrophic (52).

Evidence
Smith and colleagues found that patients with intrathecal 
therapy had lower pain scores, fatigue, and sedation at  
4 weeks. These patients were subsequently followed and at 
6 months found to have improved pain scores, decreased 
toxicity and improved survival (53,54). Several other studies 
reported reduction in pain scores in patients with refractory 
cancer (55,56). 

Some studies have shown the cost efficacy of IDDS over 
a 6–12-month period compared to conventional medical 
management by decreasing emergency room visits, lab 
tests, inpatient hospitalizations and other such costs (57,58). 
However, in 2016, Health Quality Ontario published a 
report that estimated that the cost of public funding of 
IDDS for refractory cancer pain was $100,000 in the first 
year and increased to $500,000 by the fifth year (59).

Spinal cord stimulation (SCS)

Indications/anatomy
Neuromodulation is defined as an “alteration of nerve 
activity through targeted delivery of a stimulus, such 
as electrical stimulation or chemical agents to specific 
neurological sites in the body” (60). There are several 
neuromodulation approaches. We will limit this review to 
SCS and peripheral nerve stimulation. SCS is commonly 
used for non-malignant pain conditions like failed back 
surgical syndrome, angina, limb ischemia and CRPS. In 
addition, multiple case series and case reports describe its 
successful use for cancer pain (61).

Technique
SCS involves placement of electrodes in the epidural 
space overlying the dorsal surface of the spinal cord and 
connecting them to an impulse generator that is implanted 
subcutaneously. Electrical impulses are then delivered to the 
dorsal columns of the spinal cord. 

Adverse effects
As with intrathecal drug delivery systems, the adverse 
effects of SCS include device malfunction, failure, infection 
at implantation sites, and cerebrospinal fluid leaks. It is 

not clear if the risks of these adverse events are higher in 
patients with cancer or serious illness.

Evidence
Shimoji et al. studied 454 patients with various pain 
conditions who underwent SCS to assess the difference 
in pain relieving effects among diseases and sites of pain. 
Of 52 patients with a diagnosis of carcinoma, 45 patients 
experienced >50% pain relief (62). In another study, 14 
patients with lung cancer suffering from chronic intractable 
chest pain reported >50% pain reduction 12 months after 
SCS placement. All patients in this study were able to 
discontinue (10/14) or decrease (4/14) pain medications (63). 
In another study by the same author, 15 patients between 
2004–2009 with intractable back pain secondary to surgical 
resection or radiation therapy due to metastatic disease of 
the colon, anus or angiosarcoma of the sacrum, underwent 
SCS implantation. At twelve months, all continued to 
report >50% reduction in VAS scores. Thirteen patients 
(86.7%) decreased/discontinued pain medications and only 
two (13.3%) continued to use oxycodone or morphine (64).

Clavo et al. enrolled 16 patients with advanced head 
and neck tumors and implanted cervical spinal cord 
stimulators prior to chemoradiotherapy, yielding increased 
tumor oxygenation and common carotid artery blood flow. 
Tumor ischemia is a poor prognostic factor in head and 
neck tumors. Improved regional blood flow can improve 
locoregional delivery of blood flow, radio sensitizing agents, 
and chemotherapy (65).

In addition to these case series, there have been case 
reports of using SCS to treat ischemic pain from cisplatin-
induced Raynaud’s, neuropathic pain in lower extremities 
secondary to metastasis of renal cell carcinoma, neuropathic 
pain after spinal meningioma excision and chemotherapy-
induced neuropathy (66-69).

In 2018, Sun et al. conducted research in the role of 
peripheral nerve stimulation to treat bone cancer pain in rat 
model. They concluded that peripheral nerve stimulation 
(60 HZ, 0.3 mA) can relieve bone cancer-induced allodynia 
and hyperalgesia by upregulating ARC protein expression 
and decreasing GluA1 transcription in the spinal cord (70).  
Future directions in cancer pain management might include 
increased investigation in the role of spinal cord and 
peripheral nerve stimulation.

A Cochrane review concluded that current evidence is 
insufficient to establish the role of SCS in treating refractory 
cancer related pain, and that future RCT’s should focus on 
the implantation of SCS for cancer-related pain (71).
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Cordotomy 

Indications/anatomy
Cordotomy is a procedure in which nociceptive pathways in 
the anterolateral column (spinothalamic and spinoreticular 
pathways) are interrupted to provide pain relief. The 
anterolateral column of the spinal cord transmits pain, 
temperature and tactile sensation. It is ideal for patients 
with unilateral pain that is refractory and localized at or 
below the level of the cervical spinal cord.

Technique
Cordotomy can be performed via percutaneous, open, 
endoscopic or transdiscal approach.

Adverse effects
Complications of this procedure include ataxia and paresis 
due to lesion in the spinocerebellar/corticospinal tract; 
respiratory failure due to lesion in the reticulospinal tract, 
or sympathetic dysfunction, e.g., Horner’s syndrome/
oculosympathetic paresis.

Evidence
Yegul et al. studied 231 patients with unilateral cancer pain 
who underwent CT-guided percutaneous cordotomy. After 
the first procedure, all patients experienced either complete 
or satisfactory pain relief. Of the 231 patients, 22 had a repeat 
cordotomy after which they reported complete pain relief. 
9 patients required bilateral cordotomy (since 4 patients 
developed mirror pain after the initial cordotomy and 5 
patients had contralateral pain due to new pain sites) (72).

Raslan, in a case series of 51 patients with cancer 
related pain who underwent percutaneous CT guided 
cordotomy, reported pain relief of 98% (initial) and 80%  
(at 6 months) (73). Kanpolat et al. in a case series of 193 
patients with malignancies (pulmonary 49.6%, GI 21.3% 
and other tumors 29.1%) found that initial post-cordotomy 
success rate was 92.5% (74).

Conclusions & new directions

Interventional treatments can be a useful, yet often-
overlooked option for the treatment of refractory pain 
in patients with cancer and other serious illnesses. New 
technologies appear to show some promise to allow 
for more accurate, safer, and less invasive approaches. 
More research is needed to compare the benefits of 
standard therapies to interventional techniques, and more 

innovation is needed to improve the effectiveness of current 
interventional modalities.
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