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Background: Cordotomy is an invasive procedure for the management of intractable pain
not controlled by conventional therapies, such as analgesics or nerve block. This procedure
involves mechanical disruption of nociceptive pathways in the anterolateral column, specifically
the spinothalamic and spinoreticular pathways to relieve pain while preserving fine touch and
proprioceptive tracts.
Objectives: The purpose of this review article is to refresh our knowledge of cordotomy and
support its continued use in managing intractable pain due to malignant disease.
Study Design: This is a review article with the goal of reviewing and summarizing the pertinent
case reports, case series, retrospective studies, prospective studies, and review articles published
from 2010 onward on spinal cordotomy.
Setting: The University of Texas, MD Anderson Cancer Center.
Methods: PubMed search of keywords “spinal cordotomy,” “percutaneous cordotomy,” or
“open cordotomy” was undertaken. Search results were organized by year of publication.
Results: Cordotomy can be performed via percutaneous, open, endoscopic, or transdiscal
approach. Percutaneous image-guided approach is the most well-studied and reported technique
compared with others, with relatively good pain improvement both in the postoperative and shortterm period. The use of open cordotomy has diminished significantly in recent years because of the
advent of other less invasive approaches. Cordotomy in children, although rare, has been described
in some case reports and case series with reported pain improvement postprocedure. Although
complications can vary broadly, some reported side effects include ataxia and paresis due to lesion
in the spinocerebellar/corticospinal tract; respiratory failure due to lesion in the reticulospinal tract;
or sympathetic dysfunction, bladder dysfunctions, or Horner syndrome due to unintentional lesions
in the spinothalamic tract.
Limitations: Review article included literature published only in English. For the studies reviewed,
the sample size was relatively small and the patient population was heterogeneous (in terms of
underlying disease process, duration of symptoms, previous treatment attempted and length of
follow-up).
Conclusions: Cordotomy results in selective loss of pain and temperature perception on the
contralateral side, up to several segments below the level of the disruption. The plethora of
analgesics available and advanced technologies have reduced the demand for cordotomy in the
management of intractable pain. However, some patients with pain unresponsive to medical and
procedural management, particularly malignant pain, may benefit from this procedure, and it
is a viable treatment option especially for patients with a limited life expectancy whose severe,
unilateral pain is unresponsive to analgesic medications.
Key words: Cancer pain, cordotomy complications, cordotomy indications, intractable pain,
open cordotomy, percutaneous cordotomy
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S

pinal cordotomy (also called spinothalamic
tractotomy) is an invasive procedure for the
treatment of intractable pain not controlled
by conventional therapies, such as analgesics or
nerve block. This procedure involves a mechanical or
thermal disruption of nociceptive pathways in the
anterolateral column, specifically the spinothalamic
and spinoreticular pathways (1) to relieve pain while
preserving fine touch and proprioceptive tracts. Since
the first description of cordotomy in 1912 (2), the
broader adoption of opioids, and later the introduction
of interventional pain procedures, such as implantable
pumps and spinal cord stimulators, have diminished
the need for spinal cord ablation in the management
of intractable pain (3). However, there is still a subset
of patients with malignant pain unresponsive to
medical and peripheral interventions who may benefit
from cordotomy. The purpose of this article, a focused
review, is to refresh our knowledge of cordotomy and
support its continued use in the forefront of managing
intractable pain due to malignant disease. We chose
2010 and after to be included in this review and not
before as we wanted to focus on more contemporary
articles on cordotomy, as these are the articles using
modern techniques like computed tomography (CT) or
endoscopic guidance.

Methods
PubMed search of keywords “spinal cordotomy,”
“percutaneous cordotomy,” or “open cordotomy”
was undertaken. The search was further narrowed by
articles published in English. Subsequently, the search
was sorted by publication year, starting with the
most recent. Articles published in 2010 or later were
reviewed and included in this literature discussion.
The timeframe was chosen to review the most recent
studies, and to provide a contrast between the original procedure/outcomes verses how the procedure
has progressed over the years. Figure 1 displays the
PubMed search criteria.

History
In 1912, Drs. William Gibson Spiller and Edward
Martin (2) described the first “open” cordotomy for the
treatment of pain due to a tumor of the lower spinal
cord. Martin first visualized the spinal cord directly via
thoracic laminectomy performed at the sixth through
eight dorsal vertebrae. After opening the dura, he slightly lateralized the cord and used a thin-bladed, doubleedged cataract knife with an angled point (about 5-mm
long) to incise the anterolateral column roughly 2 to 3
mm in length. Closure of the dura and overlying tissue
was uneventful.

Fig. 1. Methods:
description of the
PubMed search process.
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Percutaneous cordotomy was later made
possible by advances in fluoroscopy and
electrical monitoring. In 1963, Mullan et al
(1) pioneered a less invasive percutaneous
technique using a strontium needle and fluoroscopic guidance. They inserted a 17-guage
lumbar puncture needle between the C1 and
C2 vertebrae at a 45-degree angle (Fig. 2).
Under fluoroscopic guidance, the dura mater
was punctured, and the needle was advanced
to the anterior dura mater. The stylet was
then removed, and an inactive strontiumyttrium needle was inserted. The needle was
kept in place as the no. 17 sheath was pulled
out. After measurements and placement
confirmation, the inactive needle was withdrawn and replaced by an active needle, and
the pain pathways were ablated by appropriate radiation exposure. One of the many
advantages of this approach is that only a
local anesthetic is needed. Further advances
in intraoperative imaging (for example,
fluoroscopy or CT) and electrophysiological
confirmation of the target have improved
precision, and thus outcomes while decreasing complications.

Anatomy and Rationale
Somatic pain sensations, as well as touch
and temperature discrimination, are conveyed by the anterior spinothalamic tract.
Furthermore, discriminative touch and vibration senses are conveyed by the ipsilateral
dorsal columns. The lateral spinothalamic
tract has a somatotropic distribution, with
fibers from higher levels (for example, the
arm and chest) more ventromedial, whereas
those from lower levels (for example, the leg
and sacrum) lie dorsolateral.
Primary afferent pain fibers enter the
spinal cord ipsilateral to the pain via the Lissauer tract, which contains axons from dorsal
ganglion cells. These axons synapse on second-order neurons in either the substantia
gelatinosa or the nucleus proprius, sending
their axons across the anterior commissure
to ascend in the contralateral fasciculus.
The spinothalamic tract is the second-order
pathway, transmitting information about
cutaneous temperature and noxious stimula-
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Fig.2. Percutaneous approach to cordotomy. This less invasive approach,
first described by Mullan et al. in 1963, inserted a needle between the C1
and C2 cervical vertebrae under fluoroscopic guidance. The needle delivered
radiation sufficient to ablate the pain pathways. Shown is a radiograph of
the needle in position for cordotomy. (Mulan et al. J Neurosurg 1963-with
permission)
tion from the dorsal horn of the cord and synapsing in the ventral
posterior lateral nucleus of the thalamus. The spinothalamic tract
is the target by which cordotomy interrupts pain transmission. At
a given spinal level in the spinothalamic tract, axons come from
cells located in the contralateral cord 2 to 3 spinal segments lower
because the Lissauer tract conducts pain fibers rostrally and ipsilaterally before they crossover to join the spinothalamic tract. Thus
pain control with cordotomy is achieved 3 or 4 levels below the
level of the lesion.
Extreme caution and precision must be employed when intervening in the upper cervical spinal cord because respiratory fibers
of the reticulospinal tract lie just medial to the spinothalamic tract.
If pain is bilateral, an open cordotomy in the thoracic region usually is recommended rather than percutaneous cervical cordotomy
to avoid respiratory complications. Both the open and percutaneous approaches are discussed in this review.
The type of pain the patient is experiencing matters when
considering cordotomy as a treatment option. Although most pain
is transmitted through the anterolateral spinothalamic tract, some
pain modalities, such as deafferentation pain, originate higher in
the neural axis, and thus do not respond to cordotomy. In addition,
types of pain that travel in the dorsal midline of the spinal cord,
such as visceral pain, similarly will not respond to cordotomy.

Clinical Applications and Patient Selection
Cordotomy was a widely used neurosurgical procedure for
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chronic pain in the 1970s, when studies revealed that
pain relief after cordotomy had a finite duration and
was associated with extensive complications, including
new deafferentation neuropathic pain, which was in
some cases as severe as the original pain (3,4). As a result,
many neurosurgeons began to reserve cordotomy for patients with pain of malignant origin, whose shorter life
expectancy would reduce the likelihood that the effects
would wear off or new deafferentation neuropathic
pain develop. There is no current consensus on patient
selection or optimal timing for cordotomy. Patients with
medically refractory, unilateral pain of malignant origin
and with poor overall prognosis are likely to benefit the
most from a cordotomy procedure.
Patients with unilateral pain in a dermatome below the shoulder are candidates for percutaneous high
cervical cordotomy. Pain in the head or neck will not
benefit from cordotomy, instead requiring either a
mesencephalotomy or a trigeminal tractotomy. If, however, the pain is bilateral, high level cordotomy is not
advisable to avoid lesioning the reticulospinal fibers. To
minimize some risk, Raslan (5) described a percutaneous
CT-guided transdiscal cervical cordotomy performed at
C4-5 or C5-6 to avoid sleep apnea if the patient’s pulmonary status is compromised. Risk is reduced in this
approach by lesioning caudal to the exit of the phrenic
nerve rootlets from the spinal cord.

Contraindications
Successful percutaneous cordotomy requires the
patient to lie in the supine position, keeping their head
and neck still for approximately 60 minutes. Patients
with severe orthopnea, agitation, or inability to remain
still may be poorer candidates for the procedure. Patients also must be able to reliably communicate their
sensations during physiologic testing, and thus dementia or delirium is a contraindication. Furthermore, because both percutaneous and open approaches require
puncturing the spinal cord, uncorrectable coagulopathy
or thrombocytopenia are contraindications. Because
the dura is punctured, another contraindication is a
large intracranial mass, which could cause tonsillar
herniation.
If concerns exist regarding the patients respiratory
status, pulmonary function tests may be useful prior to
cordotomy. A forced vital capacity in 1 second greater
than 12 mL/kg is considered sufficient respiratory reserve
to undergo cordotomy. The spinal pathway controlling autonomic breathing lies in the anterolateral cord
and is at risk for damage during cordotomy. Although
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this is usually not a prohibitive risk factor in unilateral
cordotomy, the contralateral lung may be damaged because of disease burden and cannot support adequate
respiration. Hence extreme caution must be employed in
patients with impaired respiratory reserve. Furthermore,
extreme caution should be exercised in performing bilateral high cervical cordotomy because of the potential for
injury to the reticulospinal fibers in the anteromedial upper cervical cord that regulate spontaneous respiration.
This procedure carries the risk of “Ondine’s curse,” also
known as sleep-associated apnea or central hypoventilation syndrome. If a bilateral high cervical cordotomy is
considered, the procedure should always be staged, and
the lesions be offset so as to not be perfectly symmetrical.

Technique
Open Technique
For open cordotomy, the patient is administered
general anesthesia and placed in the prone position.
Access to the spinal cord is achieved by hemilaminectomy or full laminectomy contralateral to the pain at
least 3 to 4 segments above the patient’s pain. After
dural opening, the dentate ligament is sectioned at the
desired level. To allow exposure of the ventral cord, the
free end of the dentate ligament is grasped, allowing
the cord to be rotated away from the operative side. A
45-degree cordotomy hook is inserted into the anterolateral quadrant and swept ventrally. An angled dissector is then swept through the cut. The surgeon must use
extreme caution to avoid disrupting the medial pia and
injuring the anterior spinal artery.

Percutaneous Technique
Percutaneous cordotomy, which uses radiofrequency ablation to interrupt the pain pathway in the cord,
can be performed with monitored light sedation and
local anesthetic. Furthermore, this technique, unlike
open cordotomy, allows the surgeon to stimulate the
electrode prior to lesioning to confirm both presence
within the spinothalamic tract and a safe distance from
the corticospinal tract (6). Percutaneous cordotomy is
performed with the patient lying supine, and can be
performed either under fluoroscopic or CT guidance. As
CT guidance provides a 3-dimensional (3D) perspective
on the electrode position, this has become the favored
technique for percutaneous cordotomy. Prior to the
procedure, a lumbar puncture is performed to instill
adequate intrathecal contrast medium to allow visualization of the cervical spinal cord.
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Fig. 3. (Left) Axial CT scan at the C1-C2 level after intrathecal contrast medium administration demonstrating the position of
the spinal needle abutting the spinal cord. (Right) Image once the RF electrode has been inserted into the spinal cord.

Fig.4. Endoscopic-guided percutaneous technique for cordotomy. (Left) In this microendoscopic view, the lateral aspect of
the spinal cord is visible, as are the emergence of the ventral nerve root (upper portion of the image) and the electrode tip (at
right) pointing to the target and the dentate ligament (8). (Right) The same view after spinal cord puncture. [Fonoff et al. J
Neurosurg 2016-with permission] .

After local anesthetic is infiltrated into the skin
and subcutaneous tissue, the needle is advanced
under radiographic guidance. The goal is to position
the spinal needle abutting the spinal cord (Fig. 3). To
target pain in the lower extremity, the spinal needle
is positioned 1 mm anterior to the antero-posterior
midpoint of the spinal cord. For pain in the arm or
chest, the needle is positioned 2 mm anterior to the
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midpoint of the spinal cord. When the spinal needle is
abutting the spinal cord, a radiofrequency electrode is
inserted through the needle, and entry into the cord
is confirmed by impedance mapping. An increase in
the impedance from approximately 300 ohms to more
than 500 ohms signals penetration of the pia. The impedance is generally greater than 700 Ω when inside
the spinal cord, whereas it is less than 400 Ω in the
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cerebrospinal fluid (7). Advancement of the electrode
into the cord may induce pain. To approximate the
distance to the corticospinal tract, a motor threshold is
determined by low-frequency electrical stimulation. In
contrast, high-frequency stimulation produces contralateral sensations and confirms the electrode is within
the spinothalamic tract. During this electrical monitoring, the position of the radiofrequency electrode is
adjusted to target the painful part of the body. Once
in position, the tip of the needle is heated to 80oC for
60 seconds to interrupt the tract.

Endoscopy-Guided Percutaneous Technique
The initial approach is similar to that for the percutaneous technique. The guide cannula for a 17-gauge
needle is advanced to the intradural space, and the
endoscope inserted for visualization of the spinal cord
and surrounding structures. The endoscope allows
clear visualization of the pial surface of the spinal
cord, in addition to the dentate ligament, arachnoid
membrane, ventral and dorsal root entry zones, and
blood vessels (Fig. 4). The electrode is inserted into
the spinal cord at the midpoint between the dentate
ligament and the ventral root entry zone. Advantages
of endoscopic guidance include shortened fluoroscopy
time and no need for contrast medium (8).

Transdiscal Approach
In a 2005 study, Raslan (5) discussed an anterior
transdiscal approach at the C4-5 or C5-6 level (based
on CT guidance) using water-soluble contrast medium.
As already mentioned, performing the procedure
below C4 or C5 (i.e., distal to the phrenic nerve root
exit) is a way to avoid sleep apnea and/or pulmonary
compromise. The patient lies in supine position in the
CT scanner. The spinal needle is adjusted to enter the
target disc space, and its positioning for the desired trajectory is confirmed by CT images. The needle trajectory
is adjusted as needed to enter the anterolateral cord
very close to the midline. On achieving a satisfactory
trajectory, the needle is further carefully inserted to
pass through the dura. The electrode is then inserted
into the spinal needle while observing the impedance;
entrance into the cord is confirmed by a rapid increase
in impedance greater than 1,000 ohms. The electrode
tip is inserted to a depth of 2 to 3 mm.

Complications
Cordotomy complications vary broadly in the literature, although they have reduced substantially in the
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CT-guided era. They are most often due to collateral
lesions of the adjacent spinocerebellar and corticospinal tracts, and are manifested most frequently as ataxia
or paresis, respectively. Fortunately, these effects remit
spontaneously and rapidly in a significant percentage
of patients (2.9%–100%), whereas they are permanent
in a small proportion (1%–20%) (9). Other known
complications include acquired sleep apnea (10). A substantial proportion of patients (0.5%–27%) experience
severe respiratory failure in the era of open cordotomy,
and an anterior transdiscal approach in the lower cervical region has been proposed as an approach to avoid
this complication (5). Other complications may be due
to unintended lesions of structures adjacent to the spinothalamic tract. There have been reports of patients
developing sympathetic dysfunction, bladder dysfunction, or Horner syndrome (14).
Late onset of new pain following cordotomy is an
especially pernicious complication, reported as occurring in 6% to 70% of patients who undergo cordotomy
for unilateral pain. The new pain most often mirrors
the initial pain, in the same location on the contralateral side. Nagaro et al (11) reported that 33 of 45
patients who underwent cordotomy experienced this
new pain. In 28 of these patients, the location of the
new pain echoed the original pain on the opposite
side of the body; the new pain often could be abolished by blockade of the nerves subserving the original
pain. Postcordotomy pain has been reported in various
studies to affect 6% to 60% of patients (11,12). Bowsher (13) suggested that the unilateral inhibition via
cordotomy of nociceptive cells with naturally bilateral
receptive fields is the cause of this pain. Higaki et al
(22) speculated that the increased or new pain occurs
through a referred pain mechanism. Their study of 26
patients with bilateral pain who underwent unilateral
percutaneous cordotomy found that 19 of the patients
(73.1%) had pain after the procedure, which was as
severe as the original pain in 14 patients. Of the 13 patients who underwent subsequent bilateral cordotomy,
7 (53.4%) exhibited new postoperative pain, which was
located cephalad to the region-rendered analgesic by
cordotomy, and was more readily controlled than the
original pain. These authors concluded that cordotomy
is indicated for patients with bilateral pain because
the postoperative pain may be more readily controlled
then the original pain.
To reduce the frequency of these complications,
somatosensory and motor evoked potentials have been
employed. Jahangiri (21) described the use of intraop-
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erative neurophysiological monitoring for cordotomy
using somatosensory evoked potentials and transcranial
electric motor evoked potential during the procedure.
Furthermore, some authors recommend against using
cordotomy in noncancer patients, as the potential risk
of complications is too high compared with the benefit.

Outcomes
Percutaneous Cordotomy
In most of the literature reporting cordotomy outcomes, percutaneous procedures were used. The key
clinical studies on percutaneous cordotomy are summarized in Table 1. The success rates for pain relief in these
reports are high, but the follow-up intervals are short.
Bain et al (15) reviewed 45 patients with various cancer

diagnoses (mesothelioma, head and neck, bronchial,
esophageal, colon, pelvic, and rectal) who underwent
percutaneous cordotomy and reported substantial pain
reduction 2 days after the procedure (median score: 0,
interquartile range [IQR]: 0–5) and 28 days after the
procedure (median score: 0, IQR: 0–3.3). Kanpolat et al
(16) reported 207 patients who underwent CT-guided
percutaneous cordotomy for intractable pain, which was
related to malignancy in 193 patients, such as pulmonary
malignancies, mesothelioma, gastrointestinal tumors,
and Pancoast tumor. The initial success rate of these procedures was 92.5%. The same authors later reported on
108 cancer patients who underwent CT-guided percutaneous cordotomy for intractable pain and found 98.1%
of the patients reported initial pain relief (17). In these
patients, the minimum and maximum preoperative Kar-

Table 1. Percutaneous cordotomy: A systematic review, case studies and retrospective reviews.

Authors

Study type

Cohort
size

Technique

Pain type

Outcome

Raslan et al (9)
2008

Case series

51
patients

Percutaneous CTMesothelioma (47%), breast
guided radiofrequency cancer (9.8%), bronchogenic
ablation
cancer (7.8), Ewing/prostate/
stomach cancer/Pancoast
(19.6%), other (15.8%)

Patient-reported postcordotomy
initial and 6-month rates of pain
relief 98% and 80%, respectively

Kanpolat et al
(16) 2009

Case series

193
patients

CT-guided
percutaneous
cordotomy

Pulmonary malignancies
(mesothelioma, Pancoast 49.6%),
GI cancer (21.3%), other (29.1%)

Initial postcordotomy success rate
92.5%

Kanpolat et al
(17) 2013

Case series

108
patients

CT-guided
percutaneous
cordotomy

Lung carcinoma (62%),
mesothelioma (24%), Pancoast
tumor (13%)

Initial postcordotomy rate of pain
relief 98.1%

France et al
(20) 2014

Systematic
review

160
patients

Percutaneous cervical
cordotomy

Mesothelioma-related cancer
pain

Systematic review involving 9
case studies totaling 160 patients;
greatest pain reduction at initial
postprocedure measurements; side
effects included headache, mirror
pain, motor weakness, respiratory
dysfunction (all rare); no deaths
directly related to cordotomy

Fonoff et al (8)
2016

Case series

24
patients

Microendoscopyguided percutaneous
cordotomy

Lung cancer (33%), prostate
cancer (25%), breast cancer
(12.5%), SCC (8.3%), other
(21.2%)

Significant pain relief achieved in
90% of patients; 2 patients reported
transient ataxia

Bekar et al (18)
2017

Retrospective
study

48
patients

CT-guided high-level
percutaneous cervical
cordotomy

Bronchogenic cancer (41.6%),
colon cancer (10.4%),
mesothelioma (8.3%), Pancoast
tumor (8.3%), other (31.4%)

Mean precordotomy VAS score 9.6;
postoperatively initial and 6-month
scores 3.6 and 6.8, respectively

Strauss et al
(19) 2017

Retrospective
analysis

19
patients

O-arm guided PRFC

SCC (15.7%), breast cancer
(5.2%), lung cancer (31.6%), GU
(21%), GI (5.3%), melanoma
(5.3%), thyroid (5.3%), sarcoma
(5.3%), unknown (5.3%)

Immediate relief obtained in 94%;
at 1 month, 88% were pain free

Abbreviations: GI, gastrointestinal; GU, genitourinary; PRFC, percutaneous radiofrequency cordotomy; SCC, squamous cell carcinoma.

www.painphysicianjournal.com

289

Pain Physician: May/June 2020 23:283-292

nofsky Performance Scale scores ranged from 20 to 70,
whereas the postoperative scores ranged from 40 to 90
(P < 0.001). The median preoperative score on the Visual
Analog Scale (VAS) pain score was 8 (range, 6–9), but this
dropped to 0 (P < 0.001) on postoperative day 1; authors
notate that long-term follow-up was inadequate in
this study. Likewise, Raslan (9) reported on 51 patients
with cancer-related pain who underwent percutaneous
CT-guided cordotomy to ablate upper spinal cord pain
pathways, and reported rates of initial and 6-month
follow-up patient-reported pain relief of 98% and
80%, respectively. In a retrospective study, Bekar et al
(18) analyzed outcomes for 48 patients who underwent
CT-guided high-level percutaneous cervical cordotomy,
and found the mean preoperative VAS score was 9.6,
which improved to 3.6 postoperatively; however, the
6-month follow-up mean VAS score was 6.8. Strauss et
al (19) reported the use of O-arm-guided percutaneous
cordotomy, which used both 2-dimensional fluoroscopy
and 3D reconstructed CT imaging, with outcomes comparable to those reported in other studies.
France et al (20) published a systematic review of 9
studies comprising 160 patients who underwent percutaneous cervical cordotomy for intractable pain related
to mesothelioma, which concluded that pain relief
was good in the majority of patients. The good effect
lasted in some patients up to 6 months (20). Complete
pain relief was attained in 80.2% (73/91) of patients,
whereas no pain relief was reported in 5.5% (5/91). The
most frequent side effects were headache, mirrored
contralateral pain, and motor weakness, but these
were mostly transient. Finally in 2019, Viswanathan et
al (30) published results from a trial in which patients
were randomized to either undergo cordotomy or

comprehensive palliative care. Those patients assigned
to cordotomy experienced significant reduction in
pain, whereas those patients randomized to continued
palliative care did not improve. Furthermore, patients
randomized to palliative care could crossover to the
cordotomy arm, and all patients who elected to crossover also experienced significant reduction in pain.

Open Cordotomy
The key clinical studies on open cordotomy are
summarized in Table 2. Cowie and Hitchcock (23) published a case series of 56 patients who underwent open
cordotomy. In that series, 95% of those patients were
pain free immediately after the procedure, but that
this rate diminished to 55% 1 year after the procedure
(23). Tomycz et al (24) reported that 6 of 9 patients
who underwent open thoracic cordotomy for severe,
debilitating pain reported postoperative improvement
in their pain level after a median follow-up interval of
31 weeks. The success rate for patients with nonmalignant pain was 85% initially, but it decreased to 35% 1
year after the procedure, and 20% after 3 years (24).
Hosking et al (25) described a patient with neuroendocrine tumor who underwent open bilateral cordotomy
at T1/T2 after failure of intrathecal analgesia, and reported significant improvement in original pain in the
lower extremities after the procedure, with only minor
wound pain; lower limb strength remained intact. More
recently, Steel et al (26) described 2 children, one with
caudal regression syndrome and the other with neurofibromatosis, who underwent open thoracic anterolateral cordotomy with good pain relief. Patient 1 had
substantial pain relief, unfortunately the patient died
12 weeks postcordotomy due to cancer-related illness.

Table 2. Open cordotomy case studies.

Authors

Study type

Cohort size

Hosking et al
(25) 2015

Case report

1 patient

Open bilateral
cordotomy at T1/
T2 postfailure of
intrathecal analgesia

Neuroendocrine tumor

Postcordotomy significant improvement
in original pain (lower extremity) with
only minor wound pain; lower limb
strength remained intact

Tomycz et al
(24) 2014

Case series

9 patients

Open thoracic
cordotomy

Cancer-related pain
(44.4%), postherpetic
neuralgia (22.2%), spinal
cord injury (22.2%),
multiple sclerosis (11.1%)

Six patients reported postcordotomy
improvement in pain after median followup of 31 weeks

Steel et al (26)
2017

Case report

2 children

Open thoracic
anterolateral
cordotomy

Caudal regression
syndrome (50%),
neurofibromatosis (50%)

Immediate and significant postcordotomy
pain relief in both cases; one patient
discontinued opioid analgesia 8 weeks
after procedure; other patient remains
free of opioid analgesia 36 weeks after
procedure
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Technique

Pain type

Outcome
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Patient 2 was still doing well at 36-month follow-up,
with decreasing amount of opioid requirements.

Cordotomy in Children
Although open anterolateral thoracic cordotomy is
an effective option for adults with intractable pain, it has
seldom been reported in children. The key clinical studies
in pediatric cordotomy are summarized in Table 3. Before
the 2017 report by Steel et al (26) mentioned earlier, only
2 cases of open anterolateral cordotomy in children had
been described; both had terminal neoplastic disease
and underwent the procedure within 10 days before
death (27,28). The 2 children reported by Steel et al (26)
underwent open thoracic anterolateral cordotomy, and
experienced effective pain relief with minimal adverse
effects. As mentioned earlier, patient 1 had substantial
pain relief, unfortunately the patient died 12 weeks
postcordotomy due to cancer-related illness. Patient 2
was still doing well at 36-month follow-up, with decreasing amount of opioid requirements. The authors propose
that their results support consideration of cordotomy as
an option for management of intractable pain in children sooner rather than later, not delaying until death is
imminent. The authors of this review caution the use of
cordotomy for children until further reliable studies are
done to show its short- and long-term effect.

Limitations
This is a review article with the goal of reviewing
and summarizing the pertinent case reports, case series,
retrospective studies, prospective studies, and review articles published from 2010 onward on spinal cordotomy.
This timeframe was chosen to review the more recent
literature and analyze the changes in procedural techniques and thus outcomes (if any). The authors realize
that cordotomy is certainly an old interventional pain
procedure, and as such setting a timeline for articles
published after 2010 narrows the scope of the review.
This was intentional, as the authors intended to review
the original technique with the more recent literature.

Another limitation of this review article is the heterogeneous patient population from different regions of
the world, various age groups, and a multitude of cancer
diagnoses. Although cordotomy has shown positive
outcomes in improving cancer-related pain, the sample
size examined remains small, especially when narrowed
down by cancer diagnoses or by pain location.
Finally, when discussing pain, one must be cognizant of the fact that pain is subjective. Furthermore,
among the different studies reviewed in this article,
various pain scales were used for pain assessment. Thus
it is challenging to condense and summarize the results
with different pain scales.

Conclusions
Cordotomy results in selective loss of pain and
temperature perception on the contralateral side,
up to several segments below the level of the disruption. The appropriate, aggressive use of opioids and
introduction of neuromodulation strategies have
reduced the need for cordotomy in the management
of intractable pain. However, some patients with pain
unresponsive to medical and procedural management,
particularly malignant pain, may benefit from this
procedure. Cordotomy is a reasonable treatment option for patients with a limited life expectancy whose
severe, unilateral pain is unresponsive to analgesic
medications. Research on cordotomy outcomes has
shown that the procedure can provide meaningful
pain relief, at least for short periods, although recurrence of pain and new pain that mirrors the original
pain have been reported in numerous studies. The
benefits and risks must be carefully weighed when
considering cordotomy for patients with intractable
pain, but for some patients the benefits continue to
outweigh the risks. Today, spinal cord ablation is almost exclusively used for refractory cancer pain and
in the palliative care setting, whereas neuromodulation remains a more robust long-term treatment for
patients with refractory chronic pain.

Table 3. Pediatric cordotomy case studies.

Authors

Study type

Cohort size

Technique

Pain type

Outcome

Reddy et al
(27) 2013

Case report

1 patient

Percutaneous CTguided cordotomy

Metastatic
medulloblastoma

Postcordotomy improvement in pain; transient
dysesthetic pain resolved postoperative day 1

Steel et al (26)
2017

Case report

2 patients

Open thoracic
anterolateral
cordotomy

Caudal regression
syndrome (50%),
neurofibromatosis
(50%)

Immediate and significant postcordotomy pain
relief in both cases; one patient discontinued
opioid analgesia 8 weeks after procedure; other
patient remains free of opioid analgesia 36 weeks
after procedure
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