
Background: Interventional procedures are offered routinely to patients seen in McGill University’s 
interdisciplinary cancer pain management program. However, publications on these procedures are 
scarce, making it difficult to predict which patients may benefit from them.

Objectives: We hypothesized that interventional pain procedures offered to cancer patients 
could provide relief of pain as well as other symptoms. Furthermore, some variables may predict 
the efficacy of such procedures.

Study Design: We conducted a retrospective chart review of interventional pain management 
procedures.

Setting: The procedures reviewed were conducted at the Cancer Pain Program and performed at 
the interventional suites of the McGill University Health Centre. 

Methods: The retrospective chart review included interventional pain management procedures 
performed between June 2015 and March 2017. Demographic data, details about the underlying 
cancer and about the procedure and peripTrocedural patients’ reported outcomes were recorded 
for analysis.

Results: Eighty-two of 126 procedures were included for analysis. Most patients presented with 
metastatic disease (75%). Eighty percent of the patients reported pain relief, with the average pain 
severity decreasing by more than 2 points on a 0-to-10 Numeric Rating Scale for pain (from 6.5 of 
10 to 4.2 of 10). Forty-three percent of patients were considered responders (≥ 50% pain relief). 
Responders also reported a significant decrease in fatigue, depression, anxiety, drowsiness, and 
improved well-being. Among responders, average daily opioid use decreased significantly, by 60% 
on average. None of the analyzed variables correlated with the response; however, psychosocial 
variables like anxiety and depression showed a nonsignificant trend towards predicting procedure 
failure.

Limitations: The core limitations of this study are its size and retrospective nature. 

Conclusions: In this cohort of cancer pain patients, interventional cancer pain procedures 
provided effective pain relief and other benefits, including pain relief, reduced burden of 
symptoms, and reduction of opioid intake, while demonstrating a favorable safety profile. Patients 
with poorer ratings of depression and fatigue derived less benefit from procedures, suggesting that 
offering such procedures as part of patients’ treatment plan would be sensible, rather than leaving 
interventions for later stages.

Key words: Cancer pain, pain management, pain intractable, treatment outcomes, palliative 
care, advanced cancer, cancer, evidence-based madicine
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considerable variability in the amount of time required 
to achieve effective analgesia. Finally, despite the years 
that have elapsed since the publication of the WHO 
analgesic ladder in 1982, the treatment of cancer pain 
is often suboptimal (5).

Several modifications of the WHO-ladder approach 
have been suggested to better adapt it (9). One proposes 
the elimination of the second step (10). Another recom-
mends the implementation of the “analgesic elevator 
model” (11), in which the intensity of the pain, rather 
than the failure to provide pain relief with the previous 
step, guides the choice of analgesics for patients initial-
ly presenting with severe cancer pain. A third change 
recommends the consideration of interventional pain 
procedures for patients who did not derive satisfac-
tory pain relief following implementation of the third 
WHO-ladder step, or who suffered limiting side effects 
(12). The consideration of interventional pain proce-
dures as a “fourth” step of this ladder has been widely 
discussed in the literature (12). The benefits of invasive 
procedures in the management of cancer pain include 
better understanding of pain mechanisms, immediate 
and medium-term pain relief without systemic medi-
cations, and a more favorable profile of medication-
induced side effects (13). Works from recent years have 
presented the effectiveness of such procedures (14-17). 
Vissers et al (18) provided evidence-based recommen-
dations for a variety of interventional pain procedures 
in cancer pain management. Table 1 summarizes these 
recommendations.

Several predictors of cancer pain relief have been 
recognized in studies, including reduction in depression, 
higher socioeconomic circumstances, and fewer comor-
bid conditions. Patients suffering from severe baseline 
pain and those with recurring or advanced cancer were 
less likely to benefit from improvement in pain (19). 
Data regarding predictive factors of benefit from inter-
ventional procedures is scant: predictors of success after 
celiac plexus neurolysis included functional status and 
lower daily opioid use (20). Amongst advanced cancer 
patients with myofascial pain syndrome, the efficacy of 
trigger point injection was negatively associated with 
the number of trigger points and positively associated 
with the area of pain (21).

The interventional approach at the McGill Universi-
ty Cancer Pain Clinic - analysis of our practice: The Can-
cer Pain Clinic is a joint venture between the Supportive 
and Palliative Care Service and the Alan Edwards Pain 
Management Unit at McGill University Health Center 
(MUHC), Montreal, Canada. The combined effort of the 

Cancer pain: One of the most frequent and 
distressing side effects of cancer and its 
treatments is pain (1). A meta-analysis revealed 

that nearly two-thirds of patients with locally advanced 
or metastatic cancer suffer from moderate to severe 
pain, whether during treatment or during advanced 
stages of their disease (2). Many aspects of patients’ 
well-being are affected by pain, and studies suggest that 
effective pain control increases patients’ willingness 
to cooperate with treatment and can positively affect 
patients’ willingness to live (3). Thus, pain control may 
be considered as a matter of the highest priority in 
the care of individuals with cancer (4), and it has been 
suggested that management guidelines for cancer 
pain should be reconsidered and amended to provide 
a comprehensive treatment as soon as the diagnosis is 
made (5).

Current challenges to the World Health Organiza-
tion (WHO)-ladder approach to cancer pain: From its 
description in 1986, the WHO 3-step ladder has gained 
wide acceptance in one of the most important public 
health care issues during the last decades. The WHO 
ladder principles can be summarized as: “by mouth, by 
the clock, by the ladder, for the individual and atten-
tion to detail” (6). 

Despite the effectiveness of the WHO-ladder ap-
proach in managing cancer pain, some caveats remain, 
challenging its utilization. First, there is a paucity of 
controlled clinical trials assessing its effectiveness (7,8). 
Second, 10% to 30% of patients treated for cancer 
pain according to the WHO ladder continue to suffer 
from poorly managed symptoms. And third, there is 

Table 1. Recommendations modified from Vissers et al.

Technique Evidence Technique Evidence

Intrathecal 
medication 
delivery

2B+ Neurolytic nervus 
splanchnicus 
block

2B+

Epidural 
medication 
delivery

2C+ Neurolytic plexus 
hypogastricus 
block

2C+

Cervical 
cordotomy

2C+ Vertebroplasty 2B+

Neurolytic plexus 
celiacus block

2A+ Kyphoplasty 2B+

Intrathecal phenolization of lower sacral roots or 
cauda equine

0

Legend: 2 = weak recommendation, 0 = No literature available, only 
case reports; A = high-quality evidence, B = moderate-quality evi-
dence, C = low-quality evidence; + = positive recommendation
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2 units fills the gap between conventional pain man-
agement regularly given at the oncologist’s office and 
the comprehensive symptom management plan carried 
out at palliative care departments. 

A description of our interdisciplinary approach to 
cancer pain has been published (22) whereby analysis 
of treatments and outcomes demonstrated meaningful 
relief of pain and other cancer-related symptoms as well 
as improved disability measures.

Here, we hypothesized that interventional 
pain procedures offered to cancer patients could 
provide relief of pain as well as other symptoms. Fur-
thermore, we hypothesized that certain variables may 
predict the efficacy of an invasive cancer pain procedure.

Methods

This is a retrospective chart review of patients re-
ceiving interventional cancer pain procedures; the study 
received the approval of the Research Ethics Board of 
the McGill University Health Centre Research Institute. 

Charts of all patients seen at the cancer pain clinic 
between June 2015 and March 2017 were reviewed and 
patients who received an interventional cancer pain 
procedure were included.

All of the patients were assessed on a monthly basis 
(4 ± 2 weeks) at our clinic. 

All procedures were performed by trained inter-
ventional pain physicians with more than 5 years of 
intensive practice in the field of cancer pain or by pain 
fellows under their direct supervision. 

All procedures were performed with the assistance 
of image guidance systems, namely ultrasound and/or 
fluoroscopy. No diagnostic blocks were done except 
before nonsympathetic neurolysis (such as epidural or 
intrathecal neurolysis).

Charts with missing clinical data relevant to this 
research (i.e., procedure details, pre- or postprocedure 
pain ratings, opioid consumption) were excluded.

Data was collected for 2 time points: Baseline (the 
day the procedure was indicated, usually one to 2 weeks 
before the actual surgical date) and post procedure 
(during the subsequent visit following the procedure, 
typically 3 to 6 weeks later).

Data collected included patients’ demographics, 
cancer status, and treatment history. Symptom severity 
was obtained from the Edmonton Symptom Assessment 
Scale – revised (ESAS-r) questionnaire (23). Each of the 
first 9 symptoms was rated with a Numeric Rating Scale 
from 0 to 10 (NRS-11), with 0 being the least and 10 the 
worst. The sum of the first 9 items was computed as the 

ESAS total and used as an overall quality-of-life mea-
sure. Data about opioid consumption was collected 
from the medical reports. For analysis purposes, opioid 
consumption was converted into morphine equiva-
lent daily dose (MEDD) in milligrams using a standard 
equivalence equation (24,25). Subanalysis of opioid 
consumption included comparison of doses from long-
acting and short-acting formulations.

Data on postprocedure complications was col-
lected from the medical charts.

For comparison purposes and to allow detailed sta-
tistical correlation, a threshold of 50% was selected as 
the minimum to define a procedure as successful. This 
strict criterion was chosen over a classical 30% relief re-
sponse to facilitate differentiation from potential pla-
cebo responders. Additionally, previous trials included 
in evidence-based interventional cancer pain analyses 
have selected this same threshold (20,22).

All data was collected and analyzed using Micro-
soft Excel (Microsoft Corporation, Redmond, WA), SPSS 
Version 24 (IBM Corporation, Armonk, NY}, and Matlab 
(MathWorks, Natick, MA). Data is expressed as average 
and standard deviation for quantitative variables and 
as percentage for qualitative variables. Changes in NRS-
11 score and morphine-equivalent dose prior to and 
post treatment were calculated using a paired 2-tailed 
t test. Multivariate analysis of variance (MANOVA) was 
used to analyze the independent variables, followed, 
where applicable, by individual analysis of variance 
(ANOVA) with Bonferroni’s corrections for each of the 
independent variables.

Results

During the study time interval, 398 new patients 
were treated at the clinic, of which 126 underwent 
interventional procedures for pain relief. Of those, 82 
charts satisfied the inclusion criteria, representing 65% 
of patients undergoing invasive procedures (Fig. 1). 
Most excluded charts corresponded to patients lacking 
postprocedural assessments at the cancer pain clinic. 
These typically belonged to one of 2 groups: patients 
who experienced very good postprocedural response, 
not necessitating follow-up visits, or patients with 
severe residual symptoms, requiring admission and/or 
transfer of care to another department such as sup-
portive and palliative care.

Patients’ demographics, diagnoses, and treatments 
are presented in Table 2. 

Of the patients treated in this study, 75% (n = 62) 
had metastatic disease and 45% (n = 37) were under-
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Table 2. Demographic characteristics of  study participants, 
distribution of  oncological diagnoses and stage, and type of  
interventional pain procedure received.

Age (yrs): Mean ± SD 62.7 (± 11.6) 

Gender 46.3% male/ 53.7% female

Cancer site

Gastro-intestinal, n = 31 (37.8%)
Lung, n = 12 (14.6%)
Breast, n = 10 (12.2%)
Urological, n = 10 (12.2%)
Hematological, n = 6 (7.3%)
Gynecological, n = 5 (6.1%)
Musculoskeletal, n = 5 (6.1%)
Endocrine, n = 2 (2.4%)
Head and Neck, n = 1 (1.2%)

Metastatic disease (yes) n = 62 (75.6%)

Type of procedure

Spinal blocks, n = 33 (40.2%)
Selective nerve root procedures, n = 15 
(45.5%)
Epidural procedures, n = 10 (30.3%)
Lumbar facet procedures, n = 5 (18.2%)
Paravertebral procedures, n = 3 (9.1%)
Sympathetic blocks, n = 18 (22%)
Myofascial/interfascial block, n = 14 
(17.1%)
Peripheral nerve block, n = 8 (9.8%)
Vertebroplasty, n = 4 (4.9%)
Sacroiliac joint block, n = 3 (3.7%)
Bone cementoplasty/cryolisis, n = 1 
(1.2%)
Intrathecal catheter placement, n = 1 
(1.2%)

Abbreviations: SD, standard deviation

Fig. 1. A consort diagram of  the study.

 

Charts reviewed 
(n=398)

Patients receiving 
interventional 

procedures (n=126)

Included charts (n=82)

Excluded charts:
Missing post-

procedural  assessment
(n=44)

going chemotherapy treatment. Within the 3 months 
following the procedure, 41% (n = 34) were diag-
nosed with disease progression and 6% (n = 5) died.

The vast majority of patients (80.5%) reported 
postprocedural improvement in pain intensity. Aver-
age pain scores were significantly reduced from 6.5 ± 
2.1 to 4.2 ± 2.7 (P < .05) as was self-reported fatigue 
(5.8 ± 2.2 to 4.9 ± 2.3, P < .05). 

Other variables included in the ESAS-r question-
naire are shown in Fig. 2A.

Response, defined as postprocedural improve-
ment of 50% or more in reported pain severity, was 
achieved in 42.6% of patients. Among the frequently 
performed procedures, sympathetic neurolysis (ce-
liac/splanchnic, hypogastric, and impar ganglion 
ablation) was associated with the highest response 
rates (Table 3).

Adverse effects included periprocedural dis-
comfort/pain or short-lasting pain flares. No serious 
complication was observed. Similarly, none of the 
patients required a prolonged stay in the recovery 
area or consultation from the emergency department 
following a procedure.

Patients responding favorably to an intervention 
and nonresponders were overall similar in demo-
graphics, cancer status, cancer-related treatments, 
and opioid consumption (Table 4). Significant dif-
ferences were noted in some symptomatic scores, 
including fatigue, depression, drowsiness, and ESAS 
score; however these differences did not retain their 
significance when corrected for multiple comparisons 
(Pillai’s Trace: F = 1.45; P = .125; partial eta squared = 
0.44 and Bonferroni correction, see Tables 5 and 6). It 
is interesting to note that the variables found most 
predictive of block outcome were related to baseline 
psychosocial factors (i.e., depression, overall ESAS 
score).

discussion

In recent years there has been a growing appre-
ciation of the role of interventional measures in the 
control of oncologic pain. WHO guidelines recom-
mend the coadministration of non-opioids and other 
adjuvant drugs in addition to the different steps of 
the pain ladder. These coanalgesics can be perceived 
as a metaphoric “handrail” assisting pain care while 
climbing the pain ladder. Our clinical experience at 
the MUHC cancer pain clinic suggests that a similar 
concept could be valuable for the consideration of 
interventional pain approaches alongside the care of 
the cancer patient.
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Fig. 2. Pre- and postprocedural symptoms severity scores in the 9 domains of  the ESAS-r questionnaire (A); and average total 
ESAS-r score and average daily opioid consumption in morphine equivalent daily doses (MEDD, mg) (B). 
Abbreviations: ESAS, Edmonton Symptom Assessment System; MEDD, morphine equivalent daily dose; SOB, shortness of breath. 
* Student t test P value < .05.
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Table 3. Fraction of  patients responding by procedure 
type.

Type of  Procedure % Responders 

Spinal procedures (n = 33) 36.4%

Sympathetic blocks (n = 18) 61.1%

Myofascial/interfascial block (n = 14) 42.9%

Peripheral nerve block (n = 8) 50%

Vertebroplasty (n = 4) 0%

Sacroiliac joint block (n = 3) 33.3%

Bone cementoplasty/cryolisis (n = 1) 100%

Intrathecal catheter placement (n = 1) 100%

Table 4. Comparison of  baseline variables among responders 
and nonresponders to interventional pain procedures.

Baseline Variables
Responders 

(n = 35)
Nonresponders 

(n = 47)
Comparison
Student t /χ2

Age (yrs): Mean ± SD 61.9 ± 13.3 62.9 ± 9.2 0.72

Gender (female) 51.1% 57.1% 0.99

Metastatic disease (yes) 71.4% 78.7% 0.99

Baseline pain NRS-11: 
Mean ± SD 6.6 ± 2.2 6.5 ± 1.9 0.78

Baseline ESAS total 
Mean ± SD 24.2 ± 9.1 29.3 ± 14.6 0.056

Opioid consumption 
(MEDD) Mean ± SD 127 ± 87 114 ± 151 0.65

Abbreviations: ESAS, Edmonton Symptom Assessment System; MEDD, mor-
phine equivalent daily dose; NRS-11, Numeric Rating Scale; SD, standard devia-
tion

Our interdisciplinary approach to assessing 
and managing cancer pain has been previously 
reported (22). This approach combines phar-
macological and nonpharmacological analgesic 
therapies along with patient-centered care to 
provide personalized treatment for each case, 

and is associated with an overall positive response rate (> 50%) 
in one-third of the patients, with no obvious opioid-sparing ef-
fect. In this report, we provide the results of our clinic focusing 
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Table 5. Comparison of  postprocedural symptoms among responders and 
nonresponders to interventional pain procedures.

Postprocedural 
Symptoms

Responders 
(n = 35)

Nonresponders 
(n = 47)

Comparison 
Student t 

Fatigue 3.9 ± 2.5 5.6 ± 2.4 0.002

Nausea 1.1 ± 1.8 1.8 ± 2.9 0.21

Depression 1.2 ± 1.5 3.0 ± 2.94 0.0007

Anxiety 1.7 ± 2.1 3.2 ± 2.8 0.009

Drowsiness  2.5 ± 2.5 3.9 ± 2.5 0.017

Appetite 3.4 ± 3.2 3.6 ± 3 0.76

Well-being 3.0 ± 2.31 5.2 ± 2.3 0.00006

Shortness of breath 2.5 ± 2.5 3.3 ± 2.9 0.25

ESAS total 
(Mean + SD) 19.3 ± 11.4 28.7 ± 14.8 0.0019

Abbreviations: ESAS, Edmonton Symptom Assessment System

Fig. 3. Pre- and postprocedural average daily opioid consumption in 
morphine equivalent daily doses (MEDD, mg) among responders vs 
nonresponders. 
* Student t test P value < .05.
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on the interventional arm. Following blocks, average pain scores as 
well as self-reported fatigue significantly decreased. Response rate 
among patients receiving pain procedures, defined as ≥ 50% decrease 
in pain scores, was 42.6%. Furthermore, a second, desired, and impor-
tant “opioid sparing effect” was observed among responders, as their 
daily opioid use significantly decreased by an average of 60% (Fig. 3).

Beyond pain relief, responders also reported a significant de-
crease in fatigue, depression, anxiety, and drowsiness, as well as im-
proved sensation of well-being. In this light it is valuable to mention 
the lasting psychosocioeconomic burden associated with chronic pain 
(26), which contributes to the “total pain” experience. Furthermore, 

pain relief is considered a requirement 
for a good quality of life (4).

In this study, higher fatigue and 
depression scores and lower quality of 
life correlated negatively with response 
to interventional pain procedures. Ad-
ditional studies with larger sample sizes 
are required to validate these observa-
tions, and to extensively characterize 
additional predictors of response to 
interventional procedures.

The favorable response rate and 
safety profile of neurolytic and epidural 
blocks observed here are in line with 
previous publications and recommenda-
tions (18), while the outcome of regional 
anesthesia procedures (interfascial and 
peripheral nerve blocks) reported here 
is in line with a systematic review by the 
European Association for Palliative Care, 
highlighting the benefits of regional an-
esthesia in the management of cancer-
related pain (27). The combination of 
reduced pain, reduced opioid consump-
tion, and improved quality of life have 
also been observed in recent controlled 
trials exploring the efficacy of integrat-
ing invasive pain procedures in patients 
with visceral abdominal pain secondary 
to several types of cancer (28-30). 

One could wonder whether the fa-
vorable outcome of invasive procedures 
reported here may be explained by selec-
tion bias of patients who are more likely 
to respond to invasive procedures. Nev-
ertheless, our clinic serves as a referral 
service for the whole province of Quebec 
and treats only patients who suffer from 
intractable pain. Furthermore, treatment 
outcome was not predictable based on 
patient- or disease-related variables 
(Table 3). 

Results of this study should be evalu-
ated considering several limitations: first, 
this is a retrospective chart review study. 
Furthermore, the study is uncontrolled, 
owing in part to the fact that most can-
cer pain patients seen at the MUHC are 
treated within the MUHC Cancer Pain 
Centre, making recruitment of patients 
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Table 6. Multivariate comparison of  baseline variable among responders vs 
nonresponders to interventional pain procedures.

Multivariate 
Analysis

Dependent 
Variable

P 
Value

Corrected P Value 
(Bonferroni)

Partial Eta 
Squared

Demographics
Age .587 1 0.004

Gender .858 1 0

Cancer status & 
treatment

Tumor site .145 1 0.028

Metastases .15 1 0.027

Intervention .939 1 0

Symptoms

Pain .359 1 0.011

Fatigue .025 .725 0.064

Nausea .241 1 0.018

Depression .034 .986 0.058

Anxiety .151 1 0.027

Drowsiness .017 .493 0.072

Appetite .284 1 0.015

Wellbeing .078 1 0.04

Short of breath .332 1 0.012

ESAS total score .029 .841 0.061

Treatments

Chemotherapy .272 1 0.016

Surgery .619 1 0.003

New diagnosis .768 1 0.001

Radiotherapy .294 1 0.015

Hospice .263 1 0.016

Anticoagulation .78 1 0.001

Opioids

Morphine .61 1 0.003

Oxycodone .972 1 0

Hydromorphone .973 1 0

Fentanyl .619 1 0.003

Methadone .619 1 0.003

MEDD .574 1 0.004

LA opioids .205 1 0.021

SA opioids .268 1 0.016

Abbreviations: ESAS, Edmonton Symptom Assessment System; LA, long acting; MEDD, 
morphine equivalent daily dose; SA, short acting

treated with a different approach chal-
lenging. An additional limitation is the 
considerable exclusion rate. Most of the 
cases excluded from this analysis corre-
sponded to patients lacking a postpro-
cedure assessment at the cancer pain 
clinic. This lack of follow-up could be 
explained by extreme cases: either pa-
tients experiencing very good response 
to procedures and not needing further 
assessment, or those not responding 
to the procedure and presenting with 
severe symptoms requiring admission 
or transfer of care to another service 
like supportive and palliative care. We 
did not record the cases that required 
admission following the procedure, 
which is an additional weakness of this 
research.

Only the short-term effect of the 
interventions was recorded, as life 
expectancy in this group of patients 
is typically limited, making even tem-
porary pain relief valuable. Further 
studies should explore the duration of 
the beneficial effects achieved by those 
procedures, focusing not only on pain 
score but on patients’ quality of life, 
functional status, and global impression 
of change.

Invasive procedures in the manage-
ment of cancer pain remain (too often, 
in our view) a last resort. Perceived as 
a “fourth step” in the ladder, interven-
tional procedures are sometimes con-
sidered only for symptoms resistant to 
any other pharmacological measures. 
However, as these procedures may al-
low for a decrease in the consumption 
of systemic analgesics, thus reducing 
drug-induced toxicity, a reevaluation of 
their timing is merited. 

All procedures were carried out by 
the “common practice” approach, as 
previously published (31). It is possible 
that the introduction of certain inter-
ventional pain procedures in the early 
stages of comprehensive care of a can-
cer patient may provide better symp-

tomatic relief. A similar concept advocating early palliative care for 
patients with metastatic non-small cell lung cancer has been suggested 
(32). The authors found that early palliative care lead to significant im-
provements in both quality of life and mood. This was associated with 
less aggressive care at the end of life and even with longer survival. 
Restricting these measures to a later stage when curative efforts are 
exhausted, and patients are often too weak or symptomatic because 
of disease progression and the side effects of medications, can limit 
their effectiveness.
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conclusion

In conclusion, in this cohort of cancer pain patients, 
interventional procedures in cancer pain management 
showed positive outcomes, including pain relief, re-
duced burden of symptoms, and reduction of opioid 
intake; along with the favorable safety profile of these 
procedures, this approach seems to represent a net 
positive balance. We suggest that the indication of 
interventional procedures along the care process of a 

cancer patient should be considered as an integrative 
approach, alongside other measures, rather than an 
alternative following the failure of other analgesic 
therapies. 
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