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Table 1 How perioperative factors could potentially influence cancer recurrence and metastasis

Surgery Stimulates neurcendocrine and cytokine stress response
Suppresses cell-mediated immunity
Disperses tumour ‘emboli’
Promotes tumour growth and metastasis in animal models

Pain Animal studies indicate that inadequately treated postoperative pain suppresses NK cell activity and promotes
metastasis
Volatile anaesthesia Possibly alters the activity of leucocytes

Associated with induction of apoptosis in lymphocytes in vitro

Propofol Attenuates cancer cell migration, proliferation, and metastasis in vitro
Possible COX inhibitor

Opioids MORs are over-expressed in certain cancers
Inhibit cell-mediated and humoral immunity
Promote tumour cell migration, proliferation, and cancer gene expression in human cells in vitro
Facilitate angiogenesis

NSAIDs/COX inhibitors COX over-expressed in many cancers
PGs inhibit NK cell cytotoxicity and modulate the tumour microenvironment
Long-term use associated with reduced incidence of cancer

Allogeneic blood Associated with immunosuppression, increased risk of cancer recurrence, and reduced survival
transfusion

Psychological stress Animal and clinical evidence of an association between stress, depression, and cancer progression
Activates HPA-axis and sympathetic nervous system
Contributes to perioperative immunosup pression

Hypothermia Stimulates sympathetic nervous system and glucocorticoid release
Increases bleeding and allogeneic blood transfusion
Suppresses cell-mediated and humoral immunity




Efekt morfinu na progresi
n8doru pr su

British Journal of Anaesthesia 113 (51):i4-i13 (2014) BJ A

Advance Access publication 26 May 2014 - doi:10.1093/bja/aeu090

Morphine stimulates cancer progression and mast cell
activation and impairs survival in transgenic mice

with breast cancer
J.Nguyenl, K. Luk?, D.Vang?, W. Soto?l, L. Vincent, S. Robiner!, R. Saavedral, Y. Li1, P. Guptal? and K. Gupta®®

! Division of Hematology, Oncology and Transplantation, Department of Medicine, Vascular Biology Center, University of Minnesota, Mayo Mail

Code 480, 420 Delaware Street SE, Minneapolis, MN 55455, USA
z Hematology/Oncology Section 111E, Minneapolis VA Healthcare System, One Veterans Drive, Minneapolis, MN 55417, USA

T




British Journal of Anaesthesia 113 (51):i32-i38 (2014) B A
Advance Access publication 19 June 2014 - doi:10.1093/bja/aeu201 J

Lidocaine and ropivacaine, but not bupivacaine, demethylate
deoxyribonucleic acid in breast cancer cells in vitro

P. Lirk™*, M. W. Hollmann?, M. Fleischer?, N. C. Weber! and H. Fiegl2*

! Department of Anaesthesiology, Academic Medical Center, University of Amsterdam, Meibergdreef 9, Amsterdam 1105AZ, The Netherlands
? Department of Gynaecology and Obstetrics, Innsbruck Medical University, Anichstr. 35, Innsbruck 6020, Austria

British Journal of Anagesthesia 113 (51): i39-i48 (2014) B A
Advance Access publication 22 May 2014 - doi:10.1093/bjal/aeul104

Potent inhibition by ropivacaine of metastatic colon cancer
SW620 cell invasion and Nay1.5 channel function

D. T. Baptista-Hon1, F. M. Robertsonl, G. B. Robertsonl, S. J. Owenl, G. W. Rogers!, E. L. Lydon?,
N. H. Lee? and T. G. Hales1.2*

! The Institute of Academic Anaesthesia, Division of Neuroscience, Medical Research Institute Mailbox 8, Ninewells Hospital, University of
Dundee, Dundee DD1 95Y, UK
? Department of Pharmacology and Physiology, The George Washington University, 2300 Eye Street NW, Washington, DC 20037, USA



VIiv epidur 8l n?
angiogenezi

ritish Journal of Anaesthesia (51): i49=i55 | )
id:ranie Accessf:ublicc:tion E;ﬁnzlzﬂi? . iisoi:zf{}EI}iDQBI bja/aeul48 B] A
Effect of thoracic epidural anaesthesia on serum vascular

endothelial growth factor C and cytokines in patients
undergoing anaesthesia and surgery for colon cancer

Y. J. Xul2t W. K. Chenl2! Y. Zhul2 S. L. Wang'2 and C. H. Miao1.2*

|

1 Department of Anaesthesiology, Fudan University Shanghai Cancer Center, No.270 Dong-an Road, Shanghai 200032, P.R. China
\ 2 Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, P.R. China




VIiiv typu anes
aktivitu NKC

Advance Access publction d by 2014 - do10.1093/bja/aeL200 BJA
Effect of anaesthetic technique on the natural killer cell

anti-tumour activity of serum from women undergoing
breast cancer surgery: a pilot study

A.Buckley!®, S. McQuaidZ, P. JohnsonZ and D. J. Buggy®34

! Department of Anaesthesia, Mater Misericordiae University Hospital, Dublin, Ireland
? Department of Immunology, Dublin City University, Dublin, Ireland
3 School of Medicine & Medical Science, University College Dublin, Dublin, Ireland

“Qutcomes Research Consortium, Cleveland Clinic, Cleveland, OH, USA
T




pPpu am®dad ®a V (
popt - zuU

British Journal of Anaesthesia 113 (51):i63-i67 (2014) B A
Advance Access publication 9 July 2014 - doi:10.1093/bja/cet581 J

Differential effects of serum from patients administered
distinct anaesthetic techniques on apoptosis in breast cancer
cells in vitro: a pilot study

A. I Jaura’?, G. Flood!?, H. C. Gallagher? and D. J. Buggy1.%34*

! Department of Anaesthesia, Mater Misericordiae University Hospital, Eccles Street, Dublin 7, Ireland

2 School of Medicine and Medical Science, Conway Institute, University College Dublin, Belfield, Dublin 4, Ireland
* The National Cancer Screening Service Eccles Unit, Dublin 7, Ireland

“ Department of Outcomes Research, Cleveland Clinic, Cleveland, OH, USA




Protekti vn?2 ef e

ritish Joumnal of Anaesthesia (51):i82-i87 (
id:runie Accessr:u blicuttic:n Z;i:nii}ryglf}lf? zgtl}:{;l}[].l 093/bja/aet4b4 BJA
Intraoperative use of ketorolac or diclofenac is associated

with improved disease-free survival and overall survival
in conservative breast cancer surgery

P. Forget!™, C. BentinZ, J.-P. Machiels3, M. Berliere?, P. G. Coulie* and M. De Kock!

! Department of Anesthesiology, * Department of Gynecology, and * Department of Medical Oncology, Institut de Recherche Clinique et
Expérimentale (pdle MIRO), Université catholique de Louvain, Brussels, Belgium
“de Duve Institute, Université catholique de Louvain, Brussels, Belgium

* Corresponding author: Department of Anesthesiology, St-Luc Hospital, av. Hippocrate 10-1821, 1200 Brussels, Belgium.




Exprese MOR u pr |
meta

British Journal of Angesthesia 113 (51): i103-i108 (2014) B A
Advance Access publication 11 June 2014 - doi:10.1093/bja/aeul 65

Increased p-opioid receptor expression in metastatic
lung cancer

P. A. Singleton®?*, T. Mirzapoiazova?, R. Hasina?, R. Salgia® and J. Moss?

! Department of Medicine, Section of Pulmonary and Critical Care,” Department of Anesthesia and Critical Care and® Section of Hematology/
Oncology, Pritzker School of Medicine, The University of Chicago, Chicago, IL 60637, USA




Negat | vhypgeroxemie ?

British Journal of Anoesthesia 113 (51):i74-i81 (2014) B A
Advance Access publication 23 May 2014 - doi:10.1093/bja/aeul10

Risk of new or recurrent cancer after a high perioperative
inspiratory oxygen fraction during abdominal surgery

C. S. Meyhoffl*, L. N. Jorgensen?, J. Wetterslev3, V. D. Siersma® and L. S. Rasmussen® PROXI Trial Group

! Department of Anaesthesiology, Herlev Hospital, University of Copenhagen, Herlev Ringvej 75, DK-2730 Herlev, Denmark

? Digestive Disease Center, Bispebjerg Hospital, University of Copenhagen, Bispebjerg Bakke 23, DK-2400 Copenhagen NV, Denmark

* Copenhagen Trial Unit, Centre for Clinical Intervention Research and * Department of Anaesthesia, Centre of Head and Orthopaedics,
Rigshospitalet, University of Copenhagen, Blegdamsvej 9, DK-2100 Copenhagen @, Denmark

* The Research Unit for General Practice and Section of General Practice, Department of Public Health, University of Copenhagen, @ster
Farimagsgade 5, DK-1014 Copenhagen K, Denmark




Viiv hypotermie?

Intraoperative Hypothermia During
Cytoreductive Surgery for Ovarian Cancer
and Perioperative Morbidity

Mehdi Moslemi-Kebria, mp, Sherif A. El-Nashar, MBBCh, Ms, Giovanni D. Aletti, MD,
and William A. Cliby, MD

146 pacientek
ypotermie definovs8g§nsiCtepl o

O
O H
ORozd2l v pSeh2vgn2 34 ver su




VIiiv all ogenn?
transfuze?

Ann Surg Oncol. 2008 Jan;15(1):34-45. Epub 2007 Oct 18.

Anemia and transfusions in patients undergoing surgery for cancer.
Weber RS, Jabbour M, Martin RC 2nd.

Jd Thorac Cardiovasc Surg. 2012 Apr;143(4):815-9. doi. 10.1018/].jlcvs.2011.12.031. Epub 2012 Feb 9.
Leukocyte-depleted blood transfusion is associated with decreased survival in resected early-stage lung cancer.
Mo T', Rvder BA, Chern H, Sellke FW, Machan JT, Harrington DT, Cioffi WG.

Interact Cardiovasc Thorac Surg. 2012 Jan;14(1):85-50. doi: 10.1093/icvts/ivr02S. Epubk 2011 Nov 15.

Does blood transfusion increase the chance of recurrence in patients undergoing surgery for lung cancer?
Churchhouse AM1, Mathews TJ, McBride OWM, Dunning J.




and analgesia

Dosavadn?
studie

Table 2 Summary of retrospective clinical evidence of effects of regional anaesthesia and cancer recurrence. PVAA, paravertebral anaesthesia

RETRO

Type of study Reference Surgery Technique Outcome
Retrospective Exadaktylos et al. Mastectomy and GA+PVAA 4-fold decrease in cancer
2006 axillary clearance for (n=50) recurrence in PVAA group
breast cancer GA+opioid analgesia 2.5-4 yr follow-up
(n=79)

Retrospective Biki et al. 2008°7 Radical GA+thoracic epidural analgesia 57% reduction in cancer
prostatectomy for (n=102) recurrence in epidural group,
prostate carcinoma GA-+ opioid analgesia P=0.012

(n=123) Recurrence defines as increase
in PSA

Retrospective Wuethrich et al. Radical GA+thoracic epidural Increase in clinical progression-

2010%8 prostatectomy for (h=103) free survival (P=0.009) in
localized prostate GA+ketorolac+ opioid analgesia epidural group
carcinoma (n=158) No difference in biochemical
recurrence-free survival
(P=0.42),
cancer-specific survival (P=0.9),
or overall survival (P=0.9)

Retrospective Ishmail et al. 2011 Brachytherapy for Neuraxial anaesthesia (n=69) No difference in tumour

cervical cancer GA (n=63) recurrence (P=0.526)
or survival
(P=0.537)
Retrospective Gottschalk et al. Open colectomy GA+epidural group (n=256) No difference in cancer

2010°°

GA+opioid analgesia
(n=253)

recurrence except in patients
=64 yr
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Retrospective

Retrospective

Retrospective

Retrospective

RCT (follow-up)
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Lin et al. 2011%

De Oliviera et al.
20117

Lai et al. 2012°*

Day et al. 2012°°

Gottschalk et al.
20127

Christopherson et al.
200877

Laparotomy for
ovarian carcinoma

‘Debulking’ surgery
for ovarian cancer

Radiofrequency
ablation of
hepatocellular
carcinoma
Laparoscopic
colorectal resection
for adenocarcinoma

Lymph node
dissection for
malignant
melanoma

Open colectomy for
colorectal cancer

studie

Epidural anaesthesia+analgesia
(n=106)

GA+opioid analgesia (n=37)
Epidural

(n=55)

Opioid analgesia

(n=127)

Epidural or GA hazard ratio for
disease-free survival=3.66,
P=0.001

Epidural (n= 07)

Spinal (n=144)

Morphine PCA (n=173)

Spinal anaesthesia (n=52)

GA - sevoflurane/sufentanil (n=118)
GA- propfol/remifentanil total i.v.
anaesthesia

(n=103)

GA-+epidural analgesia

(n=85)

GA-+opioid analgesia

(n=95)

RETRO

Epidural group had improved 3
yrand 5 yr survival rates
(P=0.043)

Intraoperative epidural
analgesia associated with
reduced risk of cancer
recurrence

GA associated with increased
recurrence-free survival
No difference in overall survival

No difference in overall
(P=0.622) or disease-free
survival at 5 yr (P=0.490)
Non-significant trend towards
improved cumulative survival
rate in spinal anaesthesia group
(P=0.087)

Early survival benefit (for up to
1.46 yr) in epidural group
(P=0.012)

No benefit if metastatic disease

present







