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Thoracotomy 2004 

 

Summary Recommendations  
 

Notes on PROSPECT recommendations  
 

The recommendations of the PROSPECT Working Group are graded A–D, based on the level of 

evidence from the studies, which is in accordance with the Oxford Centre for Evidence-Based 

Medicine (CEBM Website accessed Dec 2005, Sackett 2000). In the context of PROSPECT, 

recommendations based on procedure-specific evidence are grade A (randomised clinical trials), 

those based on transferable evidence are grade B (randomised clinical trials) or grade C 

(retrospective studies or case series) and those based on clinical practice are grade D  

(Appendix A: Levels of evidence and grades of recommendation).  

PROSPECT provides clinicians with supporting arguments for and against the use of various 

interventions in postoperative pain based on published evidence and expert opinion. Clinicians must 

make judgements based upon the clinical circumstances and local regulations. At all times, local 

prescribing information for the drugs referred to must be consulted. 
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Summary recommendations 

Pre-, intra- and postoperative interventions have been evaluated for the management of 

postoperative pain following thoracotomy. Unless otherwise stated, ‘pre-operative’ refers to 

interventions applied before surgical incision, ‘intra-operative’ refers to interventions applied after 

incision and before wound closure, ‘postoperative’ refers to interventions applied at or after wound 

closure. The following peri-operative interventions for thoracotomy have been reviewed: 

PRE-OPERATIVE  

Recommended 

Regional analgesia 

• Thoracic epidural LA + strong opioid as a bolus before surgery (Grade A), continued as an 

infusion 

– epinephrine in the epidural solution is recommended if a low dose of epidural LA and/or 

opioid is used (Grade A) 

• Paravertebral block with LA (bolus pre-operatively or at the end of surgery, followed by 

continuous infusion), as an alternative to thoracic epidural analgesia (Grade A) 

• Single bolus spinal strong opioid as part of a multi-analgesic regimen, when thoracic epidural 

analgesia and paravertebral block are not possible (Grade A) 

Not recommended: 

Systemic analgesia 

• α2-adrenergic receptor agonists:  

– clonidine (Grade A)  

– dexmedetomidine (Grade D)  

• Corticosteroid (Grade D)  

• Conventional NSAIDs (Grade A) 

• COX-2-selective inhibitors (Grade D) 

• Ketamine (Grade D)  

• Gabapentin/pregabalin (Grade D)  

• Strong opioids (Grade A) 

Regional analgesia 

• Lumbar epidural strong opioid (Grade A) 
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• Intercostal nerve block with LA, as a single pre-operative injection  

(Grade D) 

• Intercostal clonidine (Grade D) 

• Pre-operative LA injection in the planned site of incision (Grade A) 

 

Intra-operative 

Recommended 

Regional analgesia 

• Thoracic epidural infusion of LA + strong opioid, continuous infusion (Grade A) 

– epinephrine in the epidural solution is recommended if a low dose of epidural LA and/or 

opioid is used (Grade A) 

• Paravertebral block with LA (bolus pre-operatively or at the end of surgery, followed by 

continuous infusion), as an alternative to thoracic epidural analgesia (Grade A) 

• Intercostal nerve block with LA (bolus at the end of surgery, followed by continuous infusion), 

if thoracic epidural analgesia and paravertebral block are not possible (Grade D) 

Not recommended: 

Systemic analgesia 

• Conventional NSAIDs (Grade D) 

• COX-2-selective inhibitors (Grade D) 

• Ketamine (Grade D) 

• Gabapentin/pregabalin (Grade D) 

Regional analgesia 

• Lumbar epidural strong opioid (Grade A) 

• Addition of dextran to intercostal LA solution (Grade A) 

• Intercostal phenol (Grade D) 

• Interpleural strong opioid (Grade D) 

• Cryoanalgesia (Grade A) 

Analgesia for shoulder pain 

• Phrenic nerve block (Grade D) 
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Operative techniques 

• The operative technique used should depend on factors other than pain (Grade D) 

 

Postoperative 

Recommended 

Systemic analgesia 

• Conventional NSAIDs, if regional analgesia is inadequate (Grade A) 

• COX-2-selective inhibitors, if regional analgesia is inadequate  

(Grade B) 

• Intravenous PCA strong opioid, if regional analgesic techniques fail or are not possible (Grade 

D) 

• Weak opioids for moderate- (VAS>30<50) or low- (VAS≤30) intensity pain in the late 

postoperative period, only if conventional NSAIDs/COX-2-selective inhibitors plus paracetamol 

are insufficient or contra-indicated (Grade D) 

• Paracetamol, if regional analgesia is inadequate, as part of a multianalgesic regimen (Grade D) 

Regional analgesia 

• Thoracic epidural LA + strong opioid, continuous infusion for 2–3 days (Grade A)  

– epinephrine in the epidural solution is recommended if a low dose of epidural LA and/or 

opioid is used (Grade A) 

• Paravertebral block with LA, continuous infusion for 2–3 days, as an alternative to thoracic 

epidural analgesia (Grade A) 

• Intercostal nerve block with LA, continuous infusion for 2–3 days, if thoracic epidural analgesia 

and paravertebral block are not possible (Grade D) 

Not recommended: 

Systemic analgesia 

• α2-adrenergic receptor antagonists 

– dexmedetomidine (Grade D) 

• Ketamine (Grade D) 

• Gabapentin/pregabalin (Grade D) 
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• Paracetamol alone for high intensity pain (Grade B) 

Regional analgesia 

• Lumbar epidural strong opioid (Grade A) 

• Thoracic epidural corticosteroid (Grade D) 

• Repeated spinal analgesia (grade D) 

• Interpleural LA (Grade A) 

Alternative analgesic techniques 

• Auricular acupuncture (Grade D) 

• TENS (Grade D) 

Analgesia for shoulder pain 

• Suprascapular nerve block (Grade D) 

Analgesia for chest tube removal 

• Ice pack (Grade A) 

• Interpleural local anaesthestic (Grade A)  

• Topical local anaesthetic (Grade D) 
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Overall Recommendations: Pain Management for Thoracotomy  

 
 

   

Expected high intensity pain

VAS 50 mm

Paracetamol 
+ NSAID/COX-2

Paravertebral LA
Continued

2–3 days postop

IV PCA strong opioid 

± COX-2/NSAID/

paracetamol

Expected low intensity pain

VAS 30 mm

Expected medium intensity pain

VAS >30<50 mm

Paracetamol 
+ NSAID/COX-2 
± weak opioid

aEither thoracic epidural LA + opioid + epinephrine or paravertebral block with LA is recommended as the primary analgesic 

approach; further studies on efficacy and safety are necessary to determine which technique is superior
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Overall recommendations for postoperative pain management for thoracotomy

Recommended regional analgesic techniques:
Either may be used if possiblea

Alternative regional analgesic techniques:
If epidural analgesia and paravertebral block 

are not possible

Pre-operative patient assessment

Thoracic epidural 
LA + opioid + epinephrine

Bolus dose

Single bolus 
spinal opioid

Paravertebral LA
Bolus dose
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Paravertebral LA
Continuous infusion

Intercostal LA
Continuous infusion

Thoracic epidural 
LA + opioid + epinephrine

Continuous infusion

Operative techniques

•Muscle-sparing thoracotomy if 

surgical requirements allow

•Consider closure technique 

(nerve compression)

Intercostal LA
Continued 

2–3 days postop

Thoracic epidural 
LA + opioid + epinephrine
Continued 2–3 days postop
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Evidence review process 
 

Details of systematic literature review  
 

Literature search  

Systematic review of the literature from 1966–May 2004 using MEDLINE and EmBASE, following the 

protocol of the Cochrane Collaboration:  

• Inclusion of randomised studies assessing analgesic interventions in thoracotomy in adults, 

and reporting pain on a linear analogue scale  (Appendix B: Thoracotomy search terms) 

• Identification of 332 studies of peri-operative interventions for postoperative pain following 

thoracotomy 

• 169 studies included (Appendix C: Thoracotomy Included studies)  

• 163 studies excluded (Appendix D: Thoracotomy excluded references)  

• The most common reason for exclusion was that the study was not a randomised, 

comparative clinical trial (60 studies) (Appendix E: Thoracotomy reasons for exclusion)  

Not recommended: Analgesic techniques for thoracotomy

•Clonidine

•Dexmedetomidine

•Corticosteroid

•Gabapentin/pregabalin

•Ketamine

•LA injection in the planned site of incision

•Interpleural LA or strong opioid

•Lumbar epidural strong opioid 

•Repeated spinal analgesia 

•Cryoanalgesia

•Dextran as part of the LA solution for intercostal nerve block

•Intercostal phenol

•Auricular acupuncture

•TENS

Not recommended: Analgesic techniques for shoulder pain after thoracotomy

•Phrenic nerve block

•Suprascapular nerve block

Not recommended: Analgesic techniques for chest tube removal after thoracotomy

•Ice pack

•Interpleural LA

•Topical LA

Not recommended: Analgesic techniques for thoracotomy

•Clonidine

•Dexmedetomidine

•Corticosteroid

•Gabapentin/pregabalin

•Ketamine

•LA injection in the planned site of incision

•Interpleural LA or strong opioid

•Lumbar epidural strong opioid 

•Repeated spinal analgesia 

•Cryoanalgesia

•Dextran as part of the LA solution for intercostal nerve block

•Intercostal phenol

•Auricular acupuncture

•TENS

Not recommended: Analgesic techniques for shoulder pain after thoracotomy

•Phrenic nerve block

•Suprascapular nerve block

Not recommended: Analgesic techniques for chest tube removal after thoracotomy

•Ice pack

•Interpleural LA

•Topical LA

javascript:__doPostBack('procedureTree$tree','s71910//71912')
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Appendix 
 

A. Levels of evidence and grades of recommendation  

Sources of evidence in PROSPECT  

The evidence for prospect is derived from three separate sources, and this evidence is considered by 

the prospect Working Group to determine the prospect recommendations:  

 Procedure-specific evidence derived from the systematic reviews of the literature   

Transferable evidence from comparable procedures identified by the members of the prospect 

Working Group   

Current practice – A commentary on each of the interventions from the members of the prospect 

Working Group   

◆ Practical prospect recommendations are based on all the information  

PROSPECT grades of recommendation  

The recommendations of the PROSPECT Working Group are graded A–D, based on the level of 

evidence from the studies, which is in accordance with the Oxford Centre for Evidence-Based 

Medicine (CEBM website accessed Dec 2003, Sackett 2000) (see table below) 

(http://www.cebm.net)  

In the context of PROSPECT, grades of recommendation are dependent on whether the evidence is 

from specific studies, transferable studies or clinical practice:  

 Specific evidence – grade A  

 Transferable evidence – grade B/C  

 Clinical practice – grade D  

CEBM grades of recommendation 

Study criteria 
Level of 

evidence 

Criteria for grading of 

recommendation 

Grade of 

recommendation 

Systematic review (with 

homogeneity) of randomised, 

controlled trials 

1a 

Consistent level 1 

studies 
A 

Individual, randomised, 

controlled trials with statistically 

significant results 

1b 
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All or none, i.e. prior to 

availability of new therapy, all 

died, now with therapy some 

survive; or, prior to therapy 

some died, now with therapy 

none die 

1c 

Systematic review (with 

homogeneity) of cohort studies 
2a 

Consistent level 2 or 3 

studies (or 

extrapolations* from 

level 1 studies) 

B 

Individual cohort study 

(including low quality 

randomised controlled trial, e.g. 

<80% follow up) 

2b 

Outcomes research 2c 

Systematic review (with 

homogeneity) of case-controlled 

studies 

3a 

Individual case-controlled study 3b 

Case-series, and poor quality 

cohort and case-controlled 

studies 

4 

Level 4 studies (or 

extrapolations* from 

level 2 or 3 studies) 

C 

Expert opinion without explicit 

critical appraisal, or based on 

physiology, bench research or 

first principles 

5 

Level 5 evidence (or 

troublingly inconsistent 

or inconclusive studies 

of any level) 

D 

 

*Extrapolations: Data used in a situation that has potentially clinically important differences to 

the original study situation. In the case of PROSPECT, extrapolation largely refers to transferable 

evidence. 
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B. Thoracotomy search terms 
 

Limits:  

Title/Abstract, 1966 to present  

 (pain OR analgesi* OR anaesthesi* OR anesthesi* OR  "visual analogue" OR VRS OR McGill OR 

epidural OR neuraxial OR intrathecal OR caudal OR spinal OR “paravertebral block” OR narcotic OR 

cryo OR intrapleural OR “intercostal block” OR “continuous intercostal nerve block” OR “combined 

epidural-general” OR “combined regional-general”) AND (Lobectomy OR "Thoracic surgery” OR 

“Intrathoracic surgery” OR “Hemithoracic surgery” OR “Chest surgery” OR Thoracotomy OR 

Postthoracotomy OR Post-thoracotomy OR “Post thoracotomy” OR Cardio-thoracic OR Cardiothoracic 

OR Pulmonectomy OR Pneumonectomy) 

 

C. Thoracotomy Included studies 
 

1. Aguilar JL, Rincon R, Domingo V, Espachs P, Preciado MJ, Vidal F. Absence of an early pre-emptive 

effect after thoracic extradural bupivacaine in thoracic surgery. British Journal of Anaesthesia 

1996;76(1):72-6. 

 

2. Akcali Y, Demir H, Tezcan B. The effect of standard posterolateral versus muscle-sparing 

thoracotomy on multiple parameters. Annals of Thoracic Surgery 2003;76(4):1050-4. 

 

3. Asantila R, Rosenberg PH, Scheinin B. Comparison of different methods of postoperative analgesia 

after thoracotomy. Acta Anaesthesiologica Scandinavica 1986;30(6):421-5. 

 

4. Aykac B, Erolcay H, Dikmen Y, Oz H, Yillar O. Comparison of intrapleural versus intravenous 

morphine for postthoracotomy pain management. Journal of Cardiothoracic & Vascular Anesthesia 

1995;9(5):538-40. 

 

5. Azad SC, Groh J, Beyer A, Schneck D, Dreher E, Peter K. Continuous epidural analgesia versus 

patient controlled intravenous analgesia for postthoracotomy pain. Acute Pain 2000;3(2):84-93. 

 

6. Bachmann-Mennenga B, Biscoping J, Kuhn DF, Schurg R, Ryan B, Erkens U, Hempelmann G. 

Intercostal nerve block, interpleural analgesia, thoracic epidural block or systemic opioid application 

for pain relief after thoracotomy?[see comment]. European Journal of Cardio-Thoracic Surgery 

1993;7(1):12-8. 
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7. Baron CM, Kowalski SE, Greengrass R, Horan TA, Unruh HW, Baron CL. Epinephrine decreases 

postoperative requirements for continuous thoracic epidural fentanyl infusions. Anesthesia & 

Analgesia 1996;82(4):760-5. 

 

8. Barron DJ, Tolan MJ, Lea RE. A randomized controlled trial of continuous extra-pleural analgesia 

post-thoracotomy: efficacy and choice of local anaesthetic. European Journal of Anaesthesiology 

1999;16(4):236-45. 

 

9. Baxter AD, Samson B, Penning J, Doran R, Dube LM. Prevention of epidural morphine-induced 

respiratory depression with intravenous nalbuphine infusion in post-thoracotomy patients. Canadian 

Journal of Anaesthesia 1989;36(5):503-9. 

 

10. Baxter AD, Laganiere S, Samson B, McGilveray IJ, Hull K. A dose-response study of nalbuphine for 

posthoracotomy epidural analgesia. Canadian Journal of Anaesthesia 1991;38(2):175-182. 

 

11. Baxter AD, Laganiere S, Samson B, Stewart J, Hull K, Goernert L. A comparison of lumbar epidural 

and intravenous fentanyl infusions for post-thoracotomy analgesia.[see comment]. Canadian Journal 

of Anaesthesia 1994;41(3):184-91. 

 

12. Benzon HT, Wong HY, Belavic AM, Jr., Goodman I, Mitchell D, Lefheit T, Locicero J. A randomized 

double-blind comparison of epidural fentanyl infusion versus patient-controlled analgesia with 

morphine for postthoracotomy pain. Anesthesia & Analgesia 1993;76(2):316-22. 

 

13. Berrisford RG, Sabanathan SS, Mearns AJ, Bickford-Smith PJ. Pulmonary complications after lung 

resection: the effect of continuous extrapleural intercostal nerve block. European Journal of Cardio-

Thoracic Surgery 1990;4(8):407-10; discussion 411. 

 

14. Bigler D, Moller J, Kamp-Jensen M, Berthelsen P, Hjortso NC, Kehlet H. Effect of piroxicam in 

addition to continuous thoracic epidural bupivacaine and morphine on postoperative pain and lung 

function after thoracotomy.[see comment]. Acta Anaesthesiologica Scandinavica 1992;36(7):647-50. 

 

15. Bigler D, Jonsson T, Olsen J, Brenoe J, Sander-Jensen K. The effect of preoperative 

methylprednisolone on pulmonary function and pain after lung operations. Journal of Thoracic & 

Cardiovascular Surgery 1996;112(1):142-5. 
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16. Bilgin M, Akcali Y, Oguzkaya F. Extrapleural regional versus systemic analgesia for relieving 

postthoracotomy pain: a clinical study of bupivacaine compared with metamizol. Journal of Thoracic 

& Cardiovascular Surgery 2003;126(5):1580-3. 

 

17. Bimston DN, McGee JP, Liptay MJ, Fry WA. Continuous paravertebral extrapleural infusion for 

post-thoracotomy pain management. Surgery 1999;126(4):650-6; discussion 656-7. 

 

18. Blanloeil Y, Bizouarn P, Le Teurnier Y, Le Roux C, Rigal JC, Sellier E, Nougarede B. Postoperative 

analgesia by epidural methylprednisolone after posterolateral thoracotomy.[see comment]. British 

Journal of Anaesthesia 2001;87(4):635-8. 

 

19. Bloch MB, Dyer RA, Heijke SA, James MF. Tramadol infusion for postthoracotomy pain relief: a 

placebo-controlled comparison with epidural morphine.[see comment]. Anesthesia & Analgesia 

2002;94(3):523-8; table of contents. 

 

20. Boisseau N, Rabary O, Padovani B, Staccini P, Mouroux J, Grimaud D, Raucoules-Aime M. 

Improvement of ‘dynamic analgesia’ does not decrease atelectasis after thoracotomy. British Journal 

of Anaesthesia 2001;87(4):564-9. 

 

21. Bouchard F, Drolet P. Thoracic versus lumbar administration of fentanyl using patient-controlled 

epidural after thoracotomy. Regional Anesthesia 1995;20(5):385-8. 

 

22. Boulanger A, Choiniere M, Roy D, Boure B, Chartrand D, Choquette R, Rousseau P. Comparison 

between patient-controlled analgesia and intramuscular meperidine after thoracotomy. Canadian 

Journal of Anaesthesia 1993;40(5 Pt 1):409-15. 

 

23. Brichon PY, Pison C, Chaffanjon P, Fayot P, Buchberger M, Neron L, Bocca A, Verdier J, Sarrazin R. 

Comparison of epidural analgesia and cryoanalgesia in thoracic surgery. European Journal of Cardio-

Thoracic Surgery 1994;8(9):482-6. 

 

24. Brockmeier V, Moen H, Karlsson BR, Fjeld NB, Reiestad F, Steen PA. Interpleural or thoracic 

epidural analgesia for pain after thoracotomy. A double blind study. Acta Anaesthesiologica 

Scandinavica 1994;38(4):317-21. 

 

25. Broome IJ, Sherry KM, Reilly CS. A combined chest drain and intrapleural catheter for post-

thoracotomy pain relief.[see comment]. Anaesthesia 1993;48(8):724-6. 



13 

 

 

26. Burgess FW, Anderson DM, Colonna D, Cavanaugh DG. Thoracic epidural analgesia with 

bupivacaine and fentanyl for postoperative thoracotomy pain. Journal of Cardiothoracic & Vascular 

Anesthesia 1994;8(4):420-4. 

 

27. Carabine UA, Gilliland H, Johnston JR, McGuigan J. Pain relief for thoracotomy. Comparison of 

morphine requirements using an extrapleural infusion of bupivacaine. Regional Anesthesia 

1995;20(5):412-7. 

 

28. Carretta A, Zannini P, Chiesa G, Altese R, Melloni G, Grossi A. Efficacy of ketorolac tromethamine 

and extrapleural intercostal nerve block on post-thoracotomy pain. A prospective, randomized 

study.[see comment]. International Surgery 1996;81(3):224-8. 

 

29. Catala E, Casas JI, Unzueta MC, Diaz X, Aliaga L, Villar Landeira JM. Continuous infusion is superior 

to bolus doses with thoracic paravertebral blocks after thoracotomies. Journal of Cardiothoracic & 

Vascular Anesthesia 1996;10(5):586-8. 

 

30. Cerfolio RJ, Bryant AS, Bass CS, Bartolucci AA. A prospective, double-blinded, randomized trial 

evaluating the use of preemptive analgesia of the skin before thoracotomy. Annals of Thoracic 

Surgery 2003;76(4):1055-8. 

 

31. Chan VW, Chung F, Cheng DC, Seyone C, Chung A, Kirby TJ. Analgesic and pulmonary effects of 

continuous intercostal nerve block following thoracotomy.[see comment]. Canadian Journal of 

Anaesthesia 1991;38(6):733-9. 

 

32. Coe A, Sarginson R, Smith MW, Donnelly RJ, Russell GN. Pain following thoracotomy. A 

randomised, double-blind comparison of lumbar versus thoracic epidural fentanyl. Anaesthesia 

1991;46(11):918-21. 

 

33. Cohen E, Neustein SM. Intrathecal morphine during thoracotomy, Part I: Effect on intraoperative 

enflurane requirements. Journal of Cardiothoracic & Vascular Anesthesia 1993;7(2):154-6. 

 

34. Dauphin A, Lubanska-Hubert E, Young JE, Miller JD, Bennett WF, Fuller HD. Comparative study of 

continuous extrapleural intercostal nerve block and lumbar epidural morphine in post-thoracotomy 

pain. Canadian Journal of Surgery 1997;40(6):431-6. 
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35. De Cosmo G, Aceto P, Campanale E, Congedo E, Clemente A, Mascia A, Granone P. Comparison 

between epidural and paravertebral intercostal nerve block with ropivacaine after thoracotomy: 

Effects on pain relief, pulmonary function and patient satisfaction. Acta Medica Romana 

2002;40(4):340-347. 

 

36. Debreceni G, Molnar Z, Szelig L, Molnar TF. Continuous epidural or intercostal analgesia following 

thoracotomy: a prospective randomized double-blind clinical trial. Acta Anaesthesiologica 

Scandinavica 2003;47(9):1091-5. 

 

37. Della Rocca G, Coccia C, Pompei L, Costa MG, Pierconti F, Di Marco P, Tommaselli E, Pietropaoli P. 

Post-thoracotomy analgesia: epidural vs intravenous morphine continuous infusion. Minerva 

Anestesiologica 2002;68(9):681-93. 

 

38. Deneuville M, Bisserier A, Regnard JF, Chevalier M, Levasseur P, Herve P. Continuous intercostal 

analgesia with 0.5% bupivacaine after thoracotomy: a randomized study. Annals of Thoracic Surgery 

1993;55(2):381-5. 

 

39. Dich-Nielsen JO, Svendsen LB, Berthelsen P. Intramuscular low-dose ketamine versus pethidine 

for postoperative pain treatment after thoracic surgery. Acta Anaesthesiologica Scandinavica 

1992;36(6):583-7. 

 

40. Doyle E, Bowler GM. Pre-emptive effect of multimodal analgesia in thoracic surgery. British 

Journal of Anaesthesia 1998;80(2):147-51. 

 

41. Dryden CM, McMenemin I, Duthie DJ. Efficacy of continuous intercostal bupivacaine for pain 

relief after thoracotomy.[see comment]. British Journal of Anaesthesia 1993;70(5):508-10. 

 

42. El-Baz NM, Faber LP, Jensik RJ. Continuous epidural infusion of morphine for treatment of pain 

after thoracic surgery: a new technique. Anesthesia & Analgesia 1984;63(8):757-64. 

 

43. Elman A, Debaene B, Magny-Metrot C, Murciano G. Interpleural analgesia with bupivacaine 

following thoracotomy: ineffective results of a controlled study and pharmacokinetics. Journal of 

Clinical Anesthesia 1993;5(2):118-21. 

 

44. Eng J, Sabanathan S. Continuous extrapleural intercostal nerve block and post-thoracotomy 

pulmonary complications. Scandinavian Journal of Thoracic & Cardiovascular Surgery 

1992;26(3):219-23. 
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45. Erolcay H, Yuceyar L. Intravenous patient-controlled analgesia after thoracotomy: a comparison of 

morphine with tramadol. European Journal of Anaesthesiology 2003;20(2):141-6. 

 

46. Etches RC, Sandler AN, Lawson SL. A comparison of the analgesic and respiratory effects of 

epidural nalbuphine or morphine in postthoracotomy patients. Anesthesiology 1991;75(1):9-14. 

 

47. Etches RC, Gammer TL, Cornish R. Patient-controlled epidural analgesia after thoracotomy: a 

comparison of meperidine with and without bupivacaine. Anesthesia & Analgesia 1996;83(1):81-6. 

 

48. Ferrante FM, Chan VW, Arthur GR, Rocco AG. Interpleural analgesia after thoracotomy. 

Anesthesia & Analgesia 1991;72(1):105-9. 

 

49. Gaeta RR, Macario A, Brodsky JB, Brock-Utne JG, Mark JB. Pain outcomes after thoracotomy: 

lumbar epidural hydromorphone versus intrapleural bupivacaine. Journal of Cardiothoracic & 

Vascular Anesthesia 1995;9(5):534-7. 

 

50. Gamal G, Soliman AH, Mohamed A-R. Paravertebral ropivacaine for post-thoracotomy analgesia: 

A dose finding study. Egyptian Journal of Anaesthesia 2003;19(4):411-416. 

 

51. George KA, Wright PM, Chisakuta A. Continuous thoracic epidural fentanyl for post-thoracotomy 

pain relief: with or without bupivacaine? Anaesthesia 1991;46(9):732-6. 
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administration of morphine with bupivacaine after thoracotomy. Regional Anesthesia 1995;20(1):27-
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E. Thoracotomy reasons for exclusion  
 

Study Reason for exclusion 

ABD EL-HAKEEM EE 

2003 
No linear pain scale 

ALEX J 2003 Not randomised 

AUGOUSTIDES JG 

2001 
Review 

AYED AK 2000 No linear pain scale 

AZAD SC 2000 Not English 

BACHIOCCO V 2001 Not a comparative clinical trial 

BADNER NH 1989 Not a comparative clinical trial 

BADNER NH 1992 Subgroups not defined 

BADNER NH 1994 Subgroups not defined 

BAUMRUCKER SJ 

2002 
Review 

BEDI JP 2003 No VAS scores 

BENEDETTI F 1998 
Not a comparative study for pain with different regimens, comparison of 

effectiveness of one drug in same patients at different times. 

BENUMOF JL 1987 No linear pain scale 

BERGH NP 1966 No linear pain scale 

BLOCK BM 2003 Review, meta-analysis 

BOLDT J 1996 No linear pain scale 

BORMANN B 1983 Subgroups not defined, no linear pain scale 

BROSE WG 1991 No comparison of analgesic regimens 

BURGESS FW 1993 No comparison of pain scores between randomised groups. 

CERFOLIO RJ 2003 Not randomised 
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Study Reason for exclusion 

CHAN V 1988 Not a comparative clinical trial 

CHAN VWS 1989 Abstract only 

CHATHAM K 1993 No linear pain scale 

CHELLY JE 2004 Mixed surgery, subgroups not defined. 

CONACHER ID 1990 Review 

DE LA ROCHA AG 

1984 
No linear pain scale 

DELILKAN AE 1973 No linear pain scale 

DELLINGER A 1988 Not English 

DIEGELER A 1999 Not randomised 

ENG J 1993 Review 

ETCHES RC 1989 Abstract only 

FAUST RJ 1976 No linear pain scale 

FORSTER R 2002 Not randomised 

FRANCOIS T 1995 Thoracotomy and upper abdominal incision 

FROMME GA 1985 Retrospective 

FURRER M 1997 Not randomised 

GALWAY JE 1975 No linear pain scale 

GARUTTI I 2003 No linear pain scale 

GEBHARD FT 1996 No linear pain scale 

GIUDICELLI R 1994 Not randomised 

GLANTZ L 2004 Not randomised 

GLYNN CJ 1980 Not randomised 

GORDH T 1988 No linear pain scale 
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Study Reason for exclusion 

GOWAN JD 1988 Study of naloxone, which is not relevant to the review 

GOZAL Y 1999 Review 

GRANELL GIL M 2000 Not English 

GRANT RP 1990 Abstract only 

GRAY JR 1986 No linear pain scale, randomisation not clear 

GRIFFITHS DPG 1975 No linear pain scale 

GROSMANOVA T 1993 No linear pain scale 

GUNDERSEN RY 1986 Subgroups not defined 

HAAK VAN DER LELY 

1994B 
No linear pain scale 

HAAK-VAN DER LELY 

1993 
No linear pain scale 

HAAK-VAN DER LELY 

1994 
No linear pain scale 

HACHENBERG T 1999 Review 

HANSDOTTIR V 1996b 
Same patients as Hansdottir V 1996a, pharmacokinetics study. Analgesic 

info in other paper. 

HASENBOS M 1985 No linear pain score 

HASENBOS M 1985B No linear pain scale 

HASENBOS M 1987 No linear pain scale 

HASENBOS MAWM 

1989 
Not randomised 

HAYWARD RH 1994 Not randomised, retrospective 

HIGGINS TL 1994 No linear pain scale 

INADA K 2000 Not randomised 

INDERBITZI R 1992 No linear pain scale 
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Study Reason for exclusion 

IWASAKI A 2004 Not randomised 

JAIN S 1999 Review 

JAKOBSEN CJ 1997 No linear pain scale 

JAKOBSEN CJ 1997B No linear pain scale 

JIMENEZ-MERCHAN 

1997 
Retrospective 

JOHNSON MD 1990 No linear pain scale 

JONES RM 1985 Study of lysine acetyl salicylate, which is no longer available 

JOUCKEN K 1987 No linear pain scale 

KATZ J 1996 Not a comparative clinical trial 

KAVANAGH BP 1992 Abstract only 

KESSLER P 2002 Not randomised 

KIM KH 1996 Not randomised 

KIRBY TJ 1995 No linear pain scale scores 

KISS J 1976 Not randomised comparative trial 

KOLVENBACH H 1989 Not randomised 

KOREN G 1989 Same data as Whiting 1988 (but less detail) 

KOVACS M 1971 Not randomised, no linear pain scale 

KRUGER M 1999 Review 

KRUGER M 1999B Review 

LANDRENEAU RJ 1996 Not randomised 

LANGE MP 1988 No linear pain scale 

LAXENAIRE MC 1986 No linear pain scale 

LEBOVITS AH 2001 Subgroups not defined 
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Study Reason for exclusion 

LEPAGE-SAVARY D 

1991 
Subgroups not defined 

LI WWL 2003 Not randomised 

LIEOU FJ 1996 Not thoracotomy 

LUDWICK F 1995 Paediatric 

MASCOTTO G 2003 No linear pain scale 

MATSUMURA Y 2000 Not English 

MCCRORY C 2004 Repeat data from McCrory C 2002, focus on prostaglandin formation 

MOON MR 1999 Thoracic injury, not thoracotomy surgery 

MOOTE C 1992 Review 

MURPHY DF 1994 Abdominal and thoracic surgery 

NELSON KM 1974 No linear pain scale 

NORDBERG G 1983 No linear pain scale 

NORDBERG G 1984 No linear pain scale 

NORDBERG G 1986 No linear pain scale 

NORDBERG G 1987 No linear pain scale 

NORDBERG G 1988 No linear pain scale 

NOVAK-JANKOVIC 

2000 
No linear pain scale 

OAKES DD 1982 Not randomised study 

ORR IA 1983 Not fully randomised, extension of 1981 study 

PANOS L 1990 Abstract only 

PETIT J 1988 Not English 

PHILLIPS DM 1984 Not randomised 

PIGOT B 1987 Not English 
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Study Reason for exclusion 

POOPALALINGAM R 

2003 
Thoracic and upper abdominal surgery, subgroups not defined for results. 

POWER I 1990 No linear pain scale 

QUIMBY CW 1966 No linear pain scale 

RAFF H 1988 No linear pain scale 

RAGNI J 1991 Not English 

RANDELL TT 1991 No linear pain scale 

RAWAL N 1981 Not a comparative trial 

RICHARDSON J 1999B Review 

RICHARDSON J 1999C Review 

ROONEY SM 1983 No linear pain scale 

ROONEY SM 1986 No linear pain scale 

ROSENBERG PH 1987 Not a comparative trial 

RUBIN JW 1994 Not randomised 

RUBIN JW 1994B Not randomised, comparative trial 

SABANATHAN S 1995 Not a comparative clinical trial 

SABANATHAN S 1995b Study data published in more detail in Richardson J 1994 

SALOMAKI TE 1993 Data published in Salomaki TE 1991 (pain data in more detail there) 

SALZER GM 1997 Not randomised 

SANDLER AN 1999 Review 

SATOH M 2000 Not English 

SATOH M 2001 Not English 

SAVAGE C 2002 Review 

SAVOIA G 2001 Review 
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Study Reason for exclusion 

SCHULTZ AM 1997 Not a comparative study 

SEKINE Y 1999 No linear pain scale 

SOFIANOS E 1985 No linear pain scale 

STENSETH R 1985 No linear pain scale 

STRATTON SA 1980 No linear pain scale 

SUBRAMANIAM B 

2000 
Subgroups not defined 

SUGIURA H 1999 Retrospective 

SULEK CA 2000 Subgroups not defined 

SUTTON BA 1994 Abstract only 

SUWANCHINDA V 

2000 
Not randomised 

TAKAHASHI N 2001 Not English 

TARTIERE J 1991 Thoraco-abdominal surgery 

TENLING A 1999 No linear pain scale 

TOLEDO-PEREYRA 

1979 
No linear pain scale 

TOVAR EA 1998 Not a comparative clinical trial 

TRINDER TJ 1998 No linear pain scale 

TSUI SL 1991 Thoracic plus abdominal incision 

UEDA M 1999 No linear pain scale 

URSCHEL HC 1986 Not randomised 

USUI A 2001 Not randomised, retrospective 

VARA-THORBECK 

VR1987 
Not English 
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Study Reason for exclusion 

WALLER DA 1994 No linear pain scale 

WIEBALCK A 1997 Subgroups not defined 

WIED U 1981 Thoracoscopy, not thoracotomy 

WILHELM AJ 1993 Subgroups not defined 

WILLDECK-LUND G 

1975 
No linear pain scale 

WULF H 1998 No linear pain scale 

YIM APC 2000 Not randomised 

ZAWADZKI A 1997 Not randomised, comparative study 

 


