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<+ AHECTE3UNA?



AHecTe3us n onyxonesBbIin npouecc

BnusieT nu metog aHecTe3UU U
nocneonepawyuoHHON aHarireaun Ha rnpoueccobl
MeTacTasMpoBaHUA UMK NPOJIOHrauun
3aboneBaHUA Nocrne XMpPypruyeckKkoro fie4yeHus

OHKOJMOrM4YecKux 0onbHbIX?



KrneTto4yHble MexaHn3Mbl 3aWUThbI OT
MeTacTasnpoBaHUS

*Biki B, Mascha E, Moriarty DC. Anesthesiology 2008, **Andersen BL, Farrar WB. J
Natl Cancer Inst 1998, *** Uchida A, Kariya Y. J Natl Cancer Inst 1999



[NlepuonepaumoHHbIe (haKkTopbl, HapyLwiaroLwme
6annaHic OPTAHU3M-PAK

1. Xupypruyeckas onepaums:

- noAaBrifAeT KNeTo4yHo-onocpeaoBaHHbIN UMMYHUTET
(umToToKCcHnyeckme T-kneTkn n NK KneTkm)

- | KOHUEeHTPaUUNIO LUPKYNIUPYIOLWMUX ONYXOSb-CBA3AHHbIX
AHTMAHIMOreHHbIX (hakTopoB

- 1 KOHUeHTpauuo npoaHrmoreHHbix paktopoB (VEGF)

2. UHranssumMoHHble aHECTETUKU HapyLaloT (PYHKLUIO
HentpodunoB, makpodgaroB, AeHOPUYECKUX KIETOK, T-KNEeTOK n
NK-KrneTok

3. Onuounabl (MOPMUH) TOPMO3AT M KNETOUYHBLIN U FyMOopanbHbI
UMMYHUTET

Shakhar G. Ann Surg Oncol 2003, Bar-Yosef S. ANESTHESIOLOGY 2001, Antoni MH,
Lutgendorf SK. Nat Rev Cancer 2006, Sacerdote P, Bianchi M. Anesth Analg 2000.



Table 2 Ancesthetic drugs and host defences AHeCTeTM KU N OHKONorus

Drug Potential effect on anti-tumour host
defences

Table 1 Surgical factors that may promote development of

Ketamine Reduced NK cell activity and number in metastases
animal models
Thigpental Reduced NK cell activity and number in Proposed Example
animal models mechanism
Propofol Reduced NK cell number in animal models Handling and disruption  Release of Nurnber of
Volatile agents Inhibits interferon stimulation of NK cell af tumaur tumour cells circulating tumour
cytotoxicity in animal models into the cells shown to be
Reduces NK cell number in humans; circulation increased after
SLEnary

Vvl Bce oOLMe aHeCTeTUKU Npu ncnonb3oBaHUMU
NX B peXXMMe MOHOAHeCTe3nn yrHeTaroT
MMMYHUTET NPU OHKOOMNepaLumusax

Loca
drugs ¢ cell proliferation in vitro; ropivacaine inhibits ) >91991y \]
owth of cancer cells Perioperative Cellular Decrease in number
Morphine T INRIDILS Celuar mmimunity mouaing N cell | IMMmunosuppression immune system| of circulating NK
activity in animal models due to surgery suppressed for | cells, cytotoxic
Inhibits NK cell activity in humans days; loss of T-lymphocytes,
Fentanyl Inhibits NK cell activity in humans turmour dendritic cells, and
Trarmadol Stimulates MK cell activity in animal models survelllance T-helper cells

Stimulates MK cell activity in humans protection

G. L. SH}*dEI’LE* and 3. Greenberg Bitish Journal of Anaesthesia 105 (2): 106-115 (2010)




Onvounabl n onyxoneBbin npouecc

e OnuouAabl:
v | akTnuBHOCTb Knetok NK
v | NpoAyKUNIO NMMYHOCTUMYJTUPYIOLMX LUTOKUHOB™
v | charountTapHyro akTUBHOCTbL*

v' | npoayKuuio aHTuTen*

e MopdhH1H M npomMmenon ysennunBarT aHIMOreHe3 u

yCUnmBaeT POCT ONYXOSnN Y MbllLen™*

e Onnouabl cHuXalT NocneonepaunoHHYI0 akTUBHOCTb NK

KIeToK y nogen ***

*Vallejo R. Am J Ther 2004,** Gupta K. Cancer Res 2002,*** Beilin B. An Analg 1996



'CANCER RESEARCH 62, 4491-4498. August 1, 2002]
Morphine Stimulates Angiogenesis by Activating Proangiogenic and Survival-
promoting Signaling and Promotes Breast Tumor Growth’

Kalpna Gupta,” Smita Kshirsagar, Liming Chang, Robert Schwartz, Ping-Y. Law, Doug Yee, and Robert P. Hebbel

Control VEGFig5

Ctumynsauumsa
aHrmoreHe3sa

Morphine Morphine + Naloxone Morphine Morphine + Naloxone



Tpamagon u onyxoneBbIin npouecc

e Tpamagon

- cTuMynupyeT aktTuBHOCTb NK KrneTok (y KpbIC v nrogen)***

. GHOKVIpyeT Pa3BUTNE MeTaCTa30B B J1Ierkmx nocre onepauunmn

*Vallejo R. Am J Ther 2004,** Gupta K. Cancer Res 2002,*** Beilin B. An Analg 1996



The Effects of Tramadol and Morphine on Immune
Responses and Pain After Surgery in Cancer Patients

Paola Sacerdote, PhD*, Mauro Bianchi, MD*, Leda Gaspani, PhD*, Barbara Manfredi, PhD*,
Antonio Maucione, MDt, Giovanni Terno, MD+, Mario Ammatuna, MD+, and
Alberto E. Panerai, MD*

e Anesth Analg 2000;90:1411-4
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Figure 2. Natural killer cells activity obtained from patients before the
beginning, of surgerv (basal), 111'|.mr_=dlatr_=11r after SUrgery and predrug
(postsurgery), and 2 h after treatment with 10 mg of morphine IM or
100 mg of tramadol IM. Values are mean =+ sp. * < 0,01 versus basal.



Ponb PGE2 B BbDKMBaeMOCTU Npw
OHKoonepauuu

Tumour cells that survive will become trapped in the capil-
lary beds of distant organs, extravasaté, proliferate, and ulti-
mately develop their own blood supply. The mediators of this

process of angiogereststretrdevascular p‘lerrnnl grnwlh
factor (VEGF) M

O’Riain SC, Buggy DJ, Kerin MJ, Watson RW. Anesth Analg 2005; 100: 244-9



Effects of Nonsteroidal Anti-Inflammatory Agents (NSAIDs) on
Ovarian Carcinoma Cell Lines : Preclinical Evaluation of
NSAIDs as Chemopreventive Agents

Cristina Rodriguez-Burford, Mack N. Barnes, Denise K. Oelschlager, et al.

Clin Cancer Res 2002:8:202-209. Published online January 1, 2002.
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Table 2 Ancesthetic drugs and host defences PA u OH KOHOFI/IFI

Drug Potential effect on anti-tumour host
defences .
Table 1 Surgical factors that may promote development of
Ketamine Reduced NK cell activity and number in metastases
animal models
Thigpental Reduced NK cell activity and number in Proposed Example
animal models mechanism
Propofol Reduced NK cell number in animal models Handling and disruption  Release of Nurnber of
cytotoxicity in animal models into the cells shown to be
Reduces NK cell number in humans; circulation increased after
associated with worse outcome when surgery

compared with local anocesthesia for

dd Decrease in circulating  Primary tumour  Angiostatin and
melanoma excision

_ _ _ _ o anti-angiogenic factors  may release endostatin (both
Nitrous oxide Associated with acceleration in development gies J . . .
) ) ) these factors; anti-angiogenic)
of lung and liver metastases in animal .
removal of the  may be secreted by
models .
Lurmaour primary turmaur

No effect on cancer outcorme after surgery for

Local anaesthetic  Lidocaine inhibits EGF receptor and tumour
drugs cell proliferation in vitro; ropivacaine inhibits
growth of cancer cells

activity in animal models due to surgery suppressed for  cells, cytotoxic
Inhibits NK cell activity in humans days; loss of T-lymphocytes,
Fentanyl Inhibits NK cell activity in humans tumour dendritic cells, and
Trarmadol Stimulates MK cell activity in animal models SUWEM'_:'”EE T-helper cells
protection

Stimulates MK cell activity in humans

G. L. Snyder®#* and S. Greenberg giitish Journaf of Anaesthesia 105 (2): 106-115 (2010)




MecTHble aHeCTeTUKU U oNnyxoneBbIn
npouecc

e JludokauH

- o6s1a0aem npomueoonyxosieebiM 3ghghekmom y srodell
Sakaguchi M. Anesth Analg 2006

- 8 K/TUHUYEeCKUX KOHUeHmpauusix obs1adaem npsiMmbIiM
UH2ubumopHbIM 3ghghekmom Ha EGF-peyenmopsi,
mopmMo3um nposiuepayuro ornyxosieebIix KIiemokK

- MOPMO3UM UHB8a3UBHYI CrOCOBHOCMb paKo8bIX KI1IemokK
y nrodelu

Mammoto T. J Cell Physiol 2002



MecTHble aHeCTeTUKU U oNnyxoneBbIn
npouecc

e PonuBakauH

- nogaBnfAeT in Vitro pocT pakoBbIX KNETOK Y 60MbHbIX
aAeHOKapUUHOMOUN CUTMOBUOHOWN KULUKU

- obnagaeTt aHTUNponudgepaTUBHbLIM UK
LUTOTOKCUYECKUM 3pcheKkTamMn Ha onyxoneBble KIeTKH

Martinsson T. J Pharmacol Exp Ther 1999



THE JoumsaL, 0F PRARGACOLOGY A EXPeRDRNTAL THERAPRLTIS Vil, 288, . 2
Capyright © 1998 by The Amertean Soeiety for Pharmacalogy and Expermentsl Therapeutie Frintod in U84

JPET 28660-66¢, 1009

Ropivacaine Inhibits Serum-Induced Proliferation of Colon
Adenocarcinoma Cells In Vitro
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Fig. 4. Effects of ropivacaine () and elevated extracellular K* () on
HT-29 cell proliferation in 1% FCS and on membrane depolarization
(ropivacaine, L K, O of these cells. The results are mean & S E. M. (in =
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REVIEW ARTICLES

- Effect of anaesthetic technique
- factors on cancer recurrence

G. L. Snyder®?* and 5. Greenberg 2

Exadaktylos AK, Buggy DJ, Moriarty DC, Mascha E, Sessler DI Can
anesthetic technique for primary breast cancer surgery affect
recurrence or metastasis? Anesthesiology 2006; 105: 660 -4

CHuxeHue B 4 pa3a pucka peuunaumsa u
MeTacTasupoBaHUS paka MOSIOYHON
Xene3bl npu ncnosnb3osaHuu OA +
NBbB no cpaBHeHuto OA + onuounabl

Biki B, Mascha E, Moriarty DC, Fitzpatrick JM, Sessler DI, Buggy DJ.
Anesthetic technique for radical prostatectomy surgery affects

cancer recurrence: a retrospective analysis. Anesthesiology
2008; 109: 180-7
CHuXeHune Ha 57% ypoBHSA
OMoOXMMUYECKUX MapKepoB peungnBa
pakKa npeactaTeribHOM Xene3bl Npu
Mcnonb3oBaHuUM JA No CpaBHEHUIO C
aHanresveun onvoungamu

BJA

and other perioperative

Table 3 Retrospective analyses suggesting benefit for regional

analgesia
Exodaktylos and Biki ond colleagues®
colleagues?

Study Retrospective Retrospective

design

Surgery Mastectormy and axillary  Open radical
clearance for breast prostatectomy for
cancer prostate cancer

Total 129 225

nurmber of

patients

Regional Paravertebral catheter I'horacic epidural placed

technigue
used

Control
group

Duration of
follow-up

Endpoint

Result

placed at T2 or T3 level;
used intra-operatively
and for 48 h after

operation

Balanced general
anaesthesia with
postoperative
patient-controlled
morphine analgesia

32 (5) months

Recurrence- and
metastasis-free survival

94% in paravertebral
group vs 7 7% in control
group at 36 months

at T11; used for &8-72 h
after operation

Balanced general
anaesthesia with
postoperative
patient-controlled
morphine analgesia

2.B8-12.8yr

Increase in
prostate-specific
antigen levels
Kaplan-Meier
recurrence-free survival
estimate at final
observation was 76% in
epidural group vs49% in
control group




Combined Spinal and General Anesthesia Attenuates Liver
Metastasis by Preserving Thl/Th2 Cytokine Balance

Hirok! Wada, M.D.," Shuhyl Sekl, MO, Ph.D., T Tetsuya Takahashl, M.D.,I Nobuskl Kawarabaysshi, M.D..§
Higeyuk! Higuehi, M.D.|| Yoshiko Haf.:u. M.Sc., ¥ Shinya Sugahara, M.O.," Tomiel Kazama, M.OTT
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Pe3ynbtaTtbl 4aHHOro uccnegoBaHus nokasanu, 4to CMA ¢ OA
MOXET 0CrnabnaTb Cynpeccuio NPOTUBOOMYXONEBOro MMMYHUTETA,
BKITl0Mas NeYeHOYHbIe HaTyparbHble KUMepbl N KNeTKK
HaTypanbHbIX T KNNIepos.

Anesthesiology 2007; 106:499-506



Anesthetic Technique for Radical Prostatectomy Surgery
Affects Cancer Recurrence

Barbara Bikl, MO, Edward Mascha, Ph.O, 1 Demis C. Movarty, M_O. T John M. Fifzpetrick, MO &
Damed | Sessler, MO || Dong! 4. Buggy, MO, M.5c, FRCFL FCARCEI FACAY

% Recurrence-free n=235 |
- L SUMEATyY, CANCEr SUrgery reléases tumaor cells into
1000 1 Epidural/General :'-LI:I':I'IJII.II'IIJi.I'I!.', healthy tissue amd inoo l|'|-|.'. .'-g..'-l.r.':!'ﬂi-l. Cif-
culation. We speculate that whether this minimal re-
B - sidual disease becomes established as recurrent cian-
"""" Cer Or mebisiases depends on immune COompeience in
) - the immediate perioperative period. Regional ancsthe-
R— sia and analgesia mav help o preserve immune func-
40 - G-E'I'lli'l'ﬂl..l'“p-iﬂlll tion by amenuating the surgical siress response, de-
creasing anesthetic requirement, and diminishing the
W) = necd For opiodds. Consistent with this theory, radical
prostateciomy with epidural amalgesia was associated
0 - with a substantial and statstically significant reduc-
l l 1 T v | tion in bochemical evidence of Cancer fecurfcnoe.

() 2 R 6 4 10
Time (vr) Anesthesiology 2008; 109:180-187

PagukanbHasa npoctatakrtomusa nog DA Obina cBfizaHa CO 3HaYUTENbHbIM
U CTaTUCTUYECKN 3HAYUMbIM CHMXEHNEM ODMOXMMMYECKNX MapKepoB
MeTacTasupoBaHuUs npeactatenbHoun Xxenesbl (PCA)




Can Anesthetic Technigue for Primary Breast Cancer

Surgery Affect Recurrence or Metastasis?

Arigtormenis K. Exadakiylos, MO, " Doral JL Buggy, MDD, M.5c, DME, FRCPL, FCARCESL, FRCA,T
Denis C. Monarty, F.C. o5l 1 Ecward Mascha Ph.DL$ Danigd | Sessier, MO, BhLD

BbiBOoAbI:

Mb1 HaGnoganu
CywecTBeHHOe CHMXeHune
DYy XOSIEBOU NPOrpeccumn u
e eTactasMpoBaHUA Korpa
ornepaunn Ha MOJSIOHHOM

/| Kene3e ObINU BbINOMHEHbLI
NP " noa napaBepTedpanbHON
F 1 Ui arid s e een Pt ek sl aHecTe3nen n aHanresmen.

CaANCET fecurredeseE,
remained significond (& = 0. I.H 2 in & muoltivariable model ad-
justing for hisiobogic grade and number of axillary nodes.

Lin sumurary, we abserved a subsoanrial reducoiosn in
TLY I E FoeCurfrcnee amdd merastases whon bacast cancer
surgcry was performed with paraveroebseal ancsthesia
and analgeses. Cancer suneery roeleases ouimoer cells i

Anesthesiology 2006; 105:660-64




Effect of Anesthetic Technique on Serum Vascular
Endothelial Growth Factor C and Transforming Growth
Factor B in Women Undergoing Anesthesia and Surgery
for Breast Cancer Anesthesiology 2010: 113:1118-25

Micheal Looney, F.C. A" Peter Doran, Ph.D., 1
Donal J. Buggy, M.D., M.Sc., D.M.E., FR.C.P.l., FCA.l. FRCAZT _ -
In conclusion, in this randomized, controlled clinical trial

measuring serum markers of breast cancer growth and angio-

35004 * A |
gE'IlESlS 1N Wolnen ‘ﬁl‘t’h prunm} blEdST CAallcer, we l’ﬂllﬂd [h{t[

. 3000- T GA increased postoperative serum concentrations of VEGF
£ o OA yBenuuusaet
2 2000« I _
amm —— KoHueHTpauur VEGF C nocne
6] 1 —L— [ | |[macTakToMum no cpaBHeHMIO C
1] SE— — —
>

500+ - NBbB, noaTBepxaan, uto

L == L

GAPre GA Post Pipe  PP/Pet | BBIOOP MeToAa aHecTe3nm

Groups MOXeT BINUATb Ha pe3yribTaThl
Fig. 2. Median (interquartile range) vascular endothelial 5
growth factor C (VEGF-C) concentrations are shown. * P = | JIEHEHUA PaKa MOJIOYHOU
0.01, higher general anesthesia (GA) postoperative values
versus GA preoperative and propofol-paravertebral (PPV) | 2KeJ1€3bl.
postoperative values. Horizontal line denotes median values,
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3onoTble ctaHaapTbl PA

YctaHoBun//ucnonb3oBan KaTteTep BO BpeMms

onepauum — UCNONb3yMn ero n nocrie Hee

Moaymaun o 6e3onacHOCTU N 3P PEeKTUBHOCTMH

npoAasysieHHOro NCnoJib3oBaHuUA KateTepa



3auyem?

B oHkoOnm02UU HeageKkBaTHOeE fleyYyeHue
nocneonepauuoHHOU 6ONu —
HeOnaronpuATHbLIN (haKTOP PaKOBOW

nporpeccuu

Kavanagh T., Buggy D.J. Current Opinion in Anaesthesiology, April 2012.

Kurosawa S. Current Opinion in Anaesthesiology, June 2012
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