
Supplementary Table 1: General patient characteristics of included studies 
 
Author, year 
Number of 
participantsa 

 Country of 
origin 

Study design/ 
Maximum 
follow-up 
(days) 

Stage of disease / 
Disease descriptors 

Age(years)/ 
gender(M or F) 

Pre-procedure pain descriptors 

Expected 
prognosis 
(inclusion 
criteria) /  
survival (days) 

Other patient descriptors / Other exclusion criteria 

Antrobus 2011 
N = 8 
n = 3  
United 
Kingdom 

Retrospective 
case series 
(audit) 
 
Median = 62 
(IQR = 37) 
(range 26-100) 

 

Median age = 67 
(IQR = 9.5) 
(range 56-75) 
 
Gender 
Male = 1 
Female = 2 

Site of pain: Unilateral in all cases (chest) 
Nature/type of pain: Not stated 
Pain intensity (score) 
 Brief Pain Inventory (BPI): 0=no pain, 10= pain as bad as you 

can imagine over the past week 

 Worst Least Average Now 

Median 10 4 7 6 

IQR 0 1.5 0.5 1 

Range - 2-5 6-7 5-7 

Analgesia  
 All patients at WHO Analgesic Ladder Step 3 i.e. Strong 

opioid +/- Non-opioid; +/- Adjuvant 

Prognosis 
‘sufficiently 
long to justify 
the investment 
in treatment’ 
 
Median survival 
= 62 
(IQR = 37) 
(range 26-100) 

Performance status  
 BPI for interference in aspects of daily life: 0=does 

not interfere, 10= completely interferes 

 
General 
Activity 

Mood 
Walking 
Ability 

Normal 
Work 

Relation
-ships 

Sleep 
Enjoyment 
of Life 

Median 9 8 8 9 7 6 10 

IQR 1 3 0 1 2 0 1 

Range 8-10 2-8 - 8-10 3-7 - 8-10 
 

Crul et al.[25] 
2005  
N = 43 
n = 4 
Netherlands 

Retrospective 
case series 
Consecutive 
series 
 
Median = 104 
(IQR = 90.25) 
(range 46-347) 

 

Median age = 69.2 
(IQR = 6.5) 
(range 64-75) 
 
Gender not 
reported specifically 
for mesothelioma 

Site of pain: Unilateral pain below spinal segment C5 
Nature/type of pain  
 Continuous somatic: 2 cases 
 Continuous visceral: 1 case 
 Continuous neuropathic: 3 cases 
 Incident neuropathic: 1 case 

(3 patients had 2 types of pain) 
Pain intensity(score) 
 NRSb: Median = 7.5 (IQR = 1.63) (range 5-8.5) 
Analgesia  
 All patients on strong opioids 
 Opioid dose (in morphine equivalents in milligrams): Median 

= 410 (IQR = 63) (range 300-492) 
 Neuropathic agents: some on tricyclic antidepressants and 

anticonvulsants(pooled data) 

Median survival 
= 104 
(IQR = 90.25) 
(range 46-347) 

Performance status  
 Karnofsky Performance Status (KPS)score: 

Median = 75  (IQR = 15) (range 50-80) 
 
Exclusion criteria 
 Respiratory function: FEV1<12 ml/kg body weight 

/ bleeding tendency 
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Author, year 
Number of 
participantsa 

 Country of 
origin 

Study design/ 
Maximum 
follow-up 
(days) 

Stage of disease / 
Disease descriptors 

Age(years)/ 
gender(M or F) 

Pre-procedure pain descriptors 

Expected 
prognosis 
(inclusion 
criteria) /  
survival (days) 

Other patient descriptors / Other exclusion criteria 

Jackson et 
al.[24] 
1999  
N = 53 
n = 53 
United 
Kingdom 

Retrospective 
case series  
 
Median = 91 
(range 2-365) 

Butchart Scale 
 Stage 2 or above 
TNM 
 Stage 4 
 
Features at 
presentation: 
 Pleural effusion = 

40/53 (75.47%) 
 Pleural 

mass/thickening 
= 8/53 (15.09%) 

 Pleural 
encasement by 
tumour = 1/53 
(1.89%) 

 Pleural 
involvement 
unclear = 4/53 
(7.55%) 

Median age = 64 
(range 44-82) 
 
Gender 
Male = 52  
Female = 1 

Site of pain: Unilateral 
Nature/type of pain  
 Onset of severe intractable pain typical of chest wall 

involvement (costopleural syndrome) 
 ‘Not to be confused with dragging discomfort of bulky 

tumour confined to the parietal pleura without chest wall 
invasion’ 

Analgesia  
 Opioid use: 48/53 patients (90.57%) taking controlled release 

morphine sulphate tablets, often with morphine elixir as 
required; 7/53 (13.21%) on diamorphine infusion; 1 patient 
not on opioids 

 Daily opioid dose (oral morphine salt 10mg = 3 mg 
diamorphine intramuscular): Median =100mg (range 0-1000)  

 Co-analgesics: 36/53(67.92%) on morphine and co-
analgesics; 31/53 (58.49%) on NSAIDs as co-analgesic 

 No patient had intercostal nerve block or intrathecal block or 
palliative radiotherapy as deemed inappropriate due to 
disease diffusely affecting the hemithorax 

Median survival 
= 91 (range 2-
365) 

Time from diagnosis to procedure (weeks) 
 Median =  21 (range 0.43–143) 

Kanpolat et 
al.[22] 
2002  
N = 19 
n = 19 
Turkey 

Prospective 
case series 
Consecutive 
series 
 
Median = 
152.08 
(IQR = 243.33) 
(range 30.42-
365) 

 

Median age = 53 
(IQR = 14)  
(range 31-65) 
 
Gender 
Male = 10 
Female = 9 

Site of pain: Unilateral 
Nature/type of pain  
 Intractable. In most cases, chest pain radiated to the neck, 

shoulder, scapula and arm 
 Duration of pain 3-12 months 
Pain intensity (score) 
 Not reported 
Analgesia  
 19 patients (100%) on opioids 

 

Performance status 
 KPS score: Median = 60 (IQR = 10) (range 40-70) 
 
Exclusion criteria 
 Respiratory function: Pa02 level <80% mm Hg / 

reduced ventilatory function 

Nicosia et 
al.[21] 
1983  
N = 20 
n = 3 
Italy 

Unclear. Italian 
study. 
Translation 
does not clarify. 
Consecutive 
series 
 
Median = 
121.67 (IQR = 
45.63) (range 
30.42-121.67) 

 

Median age = 62 
(IQR = 15.50) 
(range 47-78) 
 
Gender 
Male = 3 
Female = 0 

Site of pain: Unilateral 
Nature/type of pain: Not stated 
Pain intensity 
 Score 1-5 (1 = absent, 5 = very strong): Median = 4 (IQR = 0.5) 

(range 3-4) 

Prognosis of 
between 1 
month and 1 
year 

Performance status 
 KPS score: Median = 60 (IQR = 15) (range 50-80) 
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Author, year 
Number of 
participantsa 

 Country of 
origin 

Study design/ 
Maximum 
follow-up 
(days) 

Stage of disease / 
Disease descriptors 

Age(years)/ 
gender(M or F) 

Pre-procedure pain descriptors 

Expected 
prognosis 
(inclusion 
criteria) /  
survival (days) 

Other patient descriptors / Other exclusion criteria 

Price et al.[17] 
2003  
N = 37 
n = 32 
United 
Kingdom 
POOLED DATA 

Prospective 
case series 
Consecutive 
series 
 
14 

All patients 
underwent a chest 
radiograph 
preoperatively to 
gauge extent of the 
disease but no further 
information given 

Mean age = 62 
(range 44-89) 

Site of pain: Unilateral  
Nature/type of pain: Intractable 

Mean survival = 
83 (range 3-
360) 

Respiratory function (pre-procedure measurement)     
 Mean SD 

FVC (l) 1.9 0.8 

FEV 1.0 (l)       1.5 0.65 

PEFR (l/min)   315 137 

PaO2 (kPa)      10.3 2 

PCO2 (kPa)       5.1 0.8 

Exclusion criteria 
 Evidence of bilateral malignant disease 

Raslan(b)[23] 
2005  
N = 8 
n = 5 
Egypt 

Prospective 
case series 
 
182.5 

 

Median age = 56  
(IQR = 20) 
(range 42-68) 
 
Gender 
Male = 2 
Female = 3 

Site of pain: Unilateral (mammary/chest pain) 
Nature/type of pain: Not stated 
Pain intensity (score) 
 NRS

b
: Median = 9 (IQR = 1) (range 8-9) 

Analgesia  
 Pain medication – dose, type not specified 

Prognosis 
should be more 
than 3 months 

Exclusion criteria 
 Respiratory function: Reduced ventilatory 

function 

Raslan(a)[14] 
2008 
N = 41 
n = 24 
Egypt 

Prospective 
case series 
Consecutive 
series 
 
182.5 

 

 
Median age = 50 
(IQR = 15,25) 
(range 18 – 68) 
 
Gender 
Male = 12 
Female = 12 

Site of pain 
 Unilateral somatic pain reaching to the midline and below 

dermatome C5, or 
 unilateral visceral pain not reaching the midline 
Nature/type of pain: Somatic and visceral 
Pain intensity 
 VASc: Median = 9 (IQR = 1) (range 8-10) 
 Degree of pain: I – V (I = no pain, V = great pain): Median = IV 

(range III-V) 

 

Performance status 
 KPS score: Median = 55 (IQR = 10) (range 50-70) 
Total sleeping hours (TSH) 
 Median = 3 (IQR = 1) (range 2-5) 
 
Exclusion criteria 
 Respiratory function: Parameters < 50% of normal 

/ Bleeding tendency / KPS < 40 / Epidural catheter 
feasible 

Sharma 2011 
N = 35 
n = 17 
United 
Kingdom 

Prospective 
case series 
Consecutive 
series 
 
28 

Authors state that 
patients would have 
been at different 
(radiological) stages of 
disease 

 

Site of pain: Unilateral 
Nature/type of pain  
 Nociceptive pain: 2 cases 
 Mixed pain: 14 cases 
 Missing data: 1 case 
Pain intensity (n=17) 
 NRSb: 

 Maximum pain last 24 hours: Mean = 8.71 (range 6-10) 
 Average pain last 24 hours: Mean = 6.76 (range 4-9) 

Analgesia  
 Conversion to morphine equivalent in mg over 24 hours: 

Oxycodone to morphine 2:1; Hydromorphone to morphine 
7.5 to 1; Fentanyl patch 25mcg equivalent to 60mg 
morphine; Alfentanil to diamorphine 10:1 

 Opioids equivalence (n=16): Mean = 153.13mg (range 0-560) 

Prognosis of 
between 3 and 
12 months 
 

 

a N = Number of patients in the study (all diagnoses) where the intention was to perform cordotomy; n = number of patients with a diagnosis of mesothelioma where the intention was to perform cordotomy 
b Numerical Rating Scale (NRS): 0=no pain, 10=worst pain ever        
c Visual Analogue Score (VAS): 0=no pain, 10=worst pain ever 
d Karnofsky Performance Status (KPS) scale: 0=death, 100=normal; no complaints; no evidence of disease; able to work 
All results reported as median (IQR, range) unless reviewers were unable to calculate these from the reports 
FEV 1.0 = Forced expiratory volume in 1 second, FVC = Forced vital capacity, PEFR = Peak expiratory flow rate, PaO2 = Partial pressure of oxygen, PaCO2 – Partial pressure of carbon dioxide 
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Supplementary Table 2: Summary of Effectiveness 

Author, year 

Number of 

participants
a 

Global measure of pain relief Pain intensity  Opioid use 
Analgesic level or 

height of block 

Other pain 

interventions 

Performance 

status/ 

ADL’s 

Other outcomes (TSH etc) 

Antrobus
 

2011 

N = 8 

n = 3 

Post-procedure
b 

� 1/3 (33.33%) had complete pain 

relief (‘excellent result, pain free’) 

� 1/3 (33.33%) had significant pain 

relief (‘significant reduction’) 

� 1/3 (33.33%) had no pain relief 

(did not have a heat lesion due to 

difficulties in placing the electrode)  

 

Post-procedure 

� 2/3 (66.67%) had reduction in 

opioid use, of which: 

� One had ‘significant reduction’ and 

‘fewer interval doses in first 24 

hours’ 

� One developed opioid toxicity and 

hence had ‘significant reduction’ 

    

Crul et 

al.[25] 

2005 

N = 43 

n = 4 

 

Post-procedure 

� NRS
c
: Median = 0 (IQR = 

0.5) (range 0-2) (vs. pre-

procedure median = 

7.5) 

More than 28 days (n=3) 

� NRS: Median = 2 (IQR = 

1.5) (range 1-4) 

Post-procedure 

� 3 /4 (75%) had reduction in opioid 

dose 

� 1/4 (25%) had an increase in opioid 

use 

� Dose (in morphine equivalents in 

milligrams): Median = 120 (IQR = 

180) (range 0-720) (vs pre-

procedure median = 410) 

 

 

‘Most patients still on 

non-opioids 

(acetaminophen/NSAI

DS) post-procedure’ 

  

Jackson et 

al.[24] 

1999 

N = 53 

n = 53 

  

Post-procedure up to at least two 

weeks (n=52) 

� 43/52 (82.69%) patients had more 

than 50% reduction in opioid dose, 

20/52 stopped taking opioids 

� Lowest daily dose of morphine 

(oral morphine salt 10mg = 3 mg 

diamorphine intramuscular): 

Median = 20mg (range 0-520mg) 

(vs pre-procedure median = 

100mg) 

� Recurrence of pain in 18/52 

(34.62%) patients requiring 

increase in opioid dose after 

median = 9 weeks (range 0.71-26) 

 

� 18/53 (33.96%) 

continued on co-

analgesics (vs 

pre-procedure 

67.92%) 

� 4/53 (7.55%) 

required second 

cordotomy, with 

3/4 being 

successful 

  

Kanpolat et 

al.[22] 

2002 

N = 19 

n = 19 

Post-procedure 

� 18/19 (94.73%) complete and 

� 1/19 (5.26%) partial pain relief 

More than 28 days (n=13) 

� 13/13 (100%) recorded as being 

pain free 

 

� ‘In cases receiving opioid 

medication, doses of the drug 

were slowly decreased, and none 

of the cases received opioid 

treatment in their follow-up’ 

� ‘Some cases had begun to take 

opioids in their terminal stage due 

to pain related to the other, non-

denervated, side of their body’ 

Post-procedure 

� 15/19 (78.95%) 

pain was relieved 

selectively (pain 

relief with 

hypalgesia
d
 

obtained in the 

painful part of 

the body) 

� 4/19 (21.05%) 

had hemi-

hypalgesia (the 

block involving all 

segments below 

the highest level 

of anaesthesia) 

 

Post-procedure 

� Karnofsky 

Performance 

Status(KPS)
e 

score: 

Median =70 

(IQR = 10) 

(range 60-90) 

(vs pre-

procedure 

median = 60) 
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Author, year 

Number of 

participants
a 

Global measure of pain relief Pain intensity  Opioid use 
Analgesic level or 

height of block 

Other pain 

interventions 

Performance 

status/ 

ADL’s 

Other outcomes (TSH etc) 

Nicosia et 

al.[21] 

1983 

N = 20 

n = 3 

Post-procedure 

� 3/3 (100%) had ‘excellent’ pain 

relief  

More than 28 days 

� 3/3 (100%) had complete pain 

relief 

 

More than 28 days 

� 2/3 (66%) patients required the 

addition of oral or intramuscular 

morphine to reach complete pain 

relief 

 

In addition to other 

routes of morphine, 

1/3 had subarachnoid 

phenol and 1/3 had 

subarachnoid 

morphine to reach 

complete pain relief 

  

Price et 

al.[17] 

2003 

N = 37 

n = 32 

POOLED 

DATA 

Post-procedure 

� 31/37 (83.78%) had complete pain 

relief 

� 3/37 (8.11%) had partial pain relief 

� 1/37 (2.7%) had poor pain relief 

� 2/37 (5.41%) did not have a heat 

lesion due to difficulties in placing 

the electrode, and no results are 

reported 

 

Post-procedure 

� ‘Opioid dose was halved following 

successful percutaneous cervical 

cordotomy’ 

At two weeks (n=20) 

� ‘If the procedure was found to be 

effective, then opioid analgesia 

was reduced in a standard step-

wise fashion over the following 

two weeks’ 

Post-procedure and 

at two weeks 

� Maximum height 

of the blockade 

at 24 hours 

ranged from C3 

to T1 dermatome 

� This remained 

the same at 2 

weeks 

3/37 (8.11%) with 

partial pain relief, 

‘further nerve blocks’ 

were performed 

  

Raslan(b) 

[23] 

2005 

N = 8  

n = 5 

Post-procedure 

� 1/5 (20%) had complete pain relief 

� 2/5 (40%) had satisfactory pain 

relief 

� 2/5 did not have a heat lesion due 

triangular cord shape 

� 1 had no pain relief 

� 1 had initial pain relief (but 

pain recurred at 2 weeks 

follow-up) 

At two weeks 

� 3/5 (60%) continued to have 

satisfactory to complete pain relief 

� 2/5 (40%) no pain relief 

Post-procedure 

� NRS: Median 3 (IQR = 

6.75) (range 0-9) (vs 

pre-procedure median = 

8) 

At two weeks 

� NRS (pooled data for 

N=8): Mean = 3.1 (range 

0-9) 

 

At two weeks 

� There was a ‘stabilization of (their) 

pain medication dosages or even 

reduction of the dose’ 

At two weeks 

� All 3 that had 

pain relief had 

recorded level of 

anaesthesia at T1 

dermatome 

   

Raslan(a)[14] 

2008 

N = 41 

n = 24 

n = 24 
Post 
proc 

At 28 
days 

At 3 
months 

At 6 
months 

I: No pain 
19 

(79.17%) 
20 

(83.33%) 
17 

(70.83%) 
8 

(33.33%) 

II: Partial 
satisfactory 
pain relief 

5 
(20.83%) 

3 
(12.5%) 

6 
(25%) 

14 
(58.33%) 

III:Partial non-
satisfactory 
pain relief 

0 0 0 
1 

(4.16%) 

IV: Same, no 
change in pain 

0 
1 

(4.16%) 
1 

(4.16%) 
1 

(4.16%) 

V: Worse pain 0 0 0 0 

Median 1 1 1 2 

IQR 0 0 1 1 

Range 1-2 1-4 1-4 1-4 

  

Post-procedure 

� VAS
f
: Median = 1 (IQR = 

2) (range 0-6) (vs pre-

procedure median = 9) 

At 28 days 

� VAS: Median = 2 (IQR = 

1) (range 0-8) 

More than 28 days 

� VAS at 3 months: 

Median = 2 (IQR = 1) 

(range 0-8) 

� VAS at 6 months: 

Median = 2 (IQR = 1) 

(range 1-4) 

   

Post-procedure 

� KPS score: 

Median = 80 

(IQR = 10) 

(range 60-90) 

(vs pre-

procedure 

median = 55) 

Total Sleeping Hours 

(TSH): 

Post-procedure 

� Median = 7 (IQR = 1) 

(range 5-9) 

(vs pre-procedure 

median = 3) 

At 28 days 

� Median = 6 (IQR = 1) 

(range 4-8) 

More than 28 days 

� At 3 months: Median 

= 5 (IQR = 1) 

(range 4-8) 

� At 6 months: Median 

= 5 (IQR = 1) 

(range 4-6) 
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Author, year 

Number of 

participants
a 

Global measure of pain relief Pain intensity  Opioid use 
Analgesic level or 

height of block 

Other pain 

interventions 

Performance 

status/ 

ADL’s 

Other outcomes (TSH etc) 

Sharma 2011 

N = 35 

n = 17 

Global Impression of Change Scale: 

Pain is 
1= very much worse 

2=much worse 

3=slightly worse 

4=about the same 

5=slightly better 

6=much better 

7 = very much better 

 

Post-procedure 

� Mean = 6 (range 4-7) 

At 28 days (n=11) 

� Mean = 4.45 (range 2-6) 

Post-procedure NRS: 

� Maximum pain last 24 

hours: Mean = 0.52 

(range 0-9) (vs pre-

procedure mean = 8.71) 

� Average pain last 24 

hours: Mean = 0.52 

(range 0-9) (vs pre-

procedure mean = 6.76) 

NRS at 28 days (n=12) 

� Maximum pain 

intensity: Mean = 2.16 

(range 0-10) 

� Average pain intensity: 

Mean = 2.00 (range 0-

10) 

� Percentage reduction  in opioid 

use (n=14): Mean = 53.57 (range  

0-100) 

   

Patient satisfaction: 

Was it worthwhile to 

undergo the procedure? 

Post-procedure (n=14) 

� Yes = 14 (100%) 

At 28 days (n=9) 

� Yes = 8/9 (88.89%) 

� No = 1/9 (1.11%) 

a 
N = Number of patients in the study (all diagnoses) where the intention was to perform cordotomy; n = number of patients with a diagnosis of mesothelioma where the intention was to perform cordotomy 

b 
Post-procedure = Follow-up ranging from immediately post-procedure until two days afterwards 

c
 Numerical Rating Scale (NRS): 0=no pain, 10=worst pain ever 

d 
Hypalgesia = Diminished sensitivity to pain 

e
 Karnofsky Performance Status (KPS) scale: 0=death, 100=normal; no complaints; no evidence of disease; able to work 

f
 Visual Analogue Scale (VAS): 0=no pain, 10=worst pain ever 

Explanatory notes: 

All results are reported as median (IQR, range) unless reviewers were unable to calculate these from the reports 

The reviewers have used descriptors (quotes) from the included papers in an attempt to explain the quantitive data more fully 

The reviewers have included salient pre-procedure results for ease of comparison for the reader 
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