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Tomuwkd AvouoBntika (TA)

" Slaulol Na+ - KAQOLKOG OTOXOG
OLVOLOTOARN aYyWYNC KEVIPOUOAWYV VEUPLKWV WOEWV
arodedelypévn avayntikn / aviiappuOupkn épaon

= aAANAETIOPAOELC PLE AAAO KUTTOPLKOL CUCTHLLOTOL
rnapopolec N 4 C
eVaAAQKTLKOL OTO)OL
EVAANQKTLIKEG OPACELC

Hollmann MW et al. Curr Opin Anaesthesiol, 2001; 14: 741 - 749
Kindler CH, Yost CS. Reg Anesth Pain Med, 2005; 30: 260— 274
Borgeat A, Aguirre J. Curr Opin Anaesthesiol, 2010; 23: 46 - 471




Tonuwkda AvouoOnuika (TA)

"  ArOKAELOMOC SLaUAWV Na+ - KAQOLKOC OTOXOC
OLVOLOTOAN OYWYN G KEVIPOUOAWV VEUPLKWV WOEWV
arnodedelypuevn avayntikn / aviiappuOukn épaon

= oAANAETUOPAOCELC ME AAAQ KUTTOPLKA CUOTHLOTO
napopotec Q 4, C
gvaAAaKTIKOL oTO)OL
EVOAAQKTIKEC SPACELC
" gnupaoia
- OTLYUL XOpnynong
- doocoAoyia
- 0606 xopriynong

- evdelén xopnynonge Kindler CH, Yost CS. Reg Anesth Pain Med, 2005; 30: 260 — 274
Wright JL et al. Curr Opin Anaesthesiol, 2008; 21: 651 — 656
Borgeat A, Aguirre J. Curr Opin Anaesthesiol, 2010; 23: 46 —471




Toruka AvaroOntika (TA): NMepreyxerpntikn MNepiodoc

torukn epappoyn / evotaAlaén

6111Bnan XeLPOUPYIKAG TOUNG
gvéomneptrovaikn / evéoapOpikn €yxuon
oTtoKAELOUOC TiepLPEPLKWV VEVPWV (PNBsS)

OLTTOKAELOLOC VEUPLKWV TTAEYHATWV

KEVTPLKOC VEUPOLEOVLKOC armoKAELGHOC (CNBs)
OUOTNMOTIKA XopAynon — iv

Nou?

, - Néte?
‘=ﬁ Noco ?

Hollmann MW et al. Curr Opin Anaesthesiol,2001; 14: 741 - 749
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Tomuwkda AvouoOntika (TA)

AvaAyntikeg 1dL0tnTeg

= J aAyawoOnoiog kat 4 uvnepaAynoiog

= J mepLdepLkNC — KEVTIPLKNAC EvaoOntomnoinong
= J xpoviou MTX novou

Mn AvaAyntikeg 16L0tnTeC

= J andvinon¢ oto XELpoupyLKO stress
= avtipAsypovwdnc / avripikpofakni
= AVTIOPOUBWTIKA / AVTUOXOULMLIKN

= OLVTLKOLPKLVLKA dpadon

= VEUpOTpOoTaGia

= EMOVAWGH TPOLULOTOC

= LOTLKA ToéLKOTNTA Lipkind GM, Fozzard HA. Mol Pharmacol, 2005; 68: 1611 — 1622
Heavner JE. Curr Opin Anaesthesiol, 2007; 20(4) 336 — 342
Wright JL et al. Curr Opin Anaesthesiol, 2008; 21: 651 — 656




Xewpoupywkn Top — EréuBoaon
NMaBoducioroyia

Enuttwoelg — AAAnAenidpoaon

l. TomkEg

Il. cuoTnuaTIKEC ’

MetaBoAéc — TpomomoltnoeLg

" KUTTOPLKEC = BLOXNMLKEC

"  OPMOVLKEC "  OlVOOOAOYLIKEC
“ METOPBOALKEC = YEVETLIKEC

Lotk BAAPBN
ovalcOnoia

MTX rtovoc
dAeyuovn
PuUXOAOVYLKO stress

, Kehlet H. BrJ Anaesth, 1997; 78: 606 — 617

u uoplaksq Kehlet H, Dahl JB. Lancet, 2003; 362: 1921 — 1928
Buvanendran A, Kroin JS. Anesth Analg, 2010; 111: 1335 - 1336

Banz VM et al. Anesth Analg, 2011; 112: 1147 — 1155



Xewpovpykn Toun — EmepBaon

Awdaoikn EtoBoAn

= TIPOKAAOUMEVO TpaU U — LOTIKA BAABN
= eMAKOAovOn pAsypovwdnc aviibpaon

Kehlet H, Br J Anaesth, 1997; 78: 606 — 617
Kehlet H, Dahl JB. Lancet, 2003; 362: 1921 — 1928
Banz VM et al. Anesth Analg, 2011; 112: 1147 — 1155




«Andvinon» otn Xepoupykn Topn

TOMIKH
O¢cia OAeypovwdng Avtidpoaon

= TEPLOPLOMOC LOTIKAC BAABNC
= €MOoUAwWON — TOTKN Apuva

= gvawcOnrtomoinon KNZ, NMNZ

FTENIKEYMENH - Xuvbpouo Mpooappoyng — STRESS RESPONSE
NevpoevdokpvikéG — MetaBoAkec — AvoooAoyikec MetaoAEg

Fevikeupevn — Zuotnpatikn OAeypovwdng Anavinon
WuXOAOYLIKEC K ZUMTIEPLPOPLKEC ZUVIOTWOEC
=  OTEPEOTUTN VEUPOPUCLOAOYLKN avtidpaon
’ ’ ’ David P Cuthbertson. QJM, 1932; 1: 233 — 246
5[(1'[ o WTLKWV AEIIOU LWV Kehlet H et al. Am J Surg, 2002; 183: 630 — 644
Burton D et al. CEACC, 2004; 4: 144 — 147
Banz VM et al. Anesth Analg, 2011; 112: 1147 — 1155




«Andvinon» otn Xepoupykn Topn

TOMIKH
O¢cia OAeypovwdng Avtidpoaon

= TEPLOPLOMOC LOTIKAG BAABNC
=  OlVOKOTOOKEUN LOTWV — EMOUAWON

= TOTUKNA QLUVA EVOAVTL LKPOOPYOAVLOHWV

FTENIKEYMENH - Zuvépouo Mpocapoyng
NevpoevdokpvikeG — MetaBoAkec — AvoooAoyikec MetaoA£g

Fevikeupevn — Zuotnpatikn OAeypovwdng Anavinon
WuXOAOYIKEC K ZUMTIEPLPOPLKEC ZUVIOTWOEC
=  OTEPEOTUTN VEUPOPUOCLOAOYLKN avtidpaon

= Slatn' pnon ZU)T[K(J'JV Agu:ouguubv David P Cuthbertson. QJM, 1932; 1: 233 — 246

Kehlet H et al. Am J Surg, 2002; 183: 630 — 644
Burton D et al. CEACC, 2004; 4: 144 — 147
Banz VM et al. Anesth Analg, 2011; 112: 1147 — 1155




Andavtnon oto Xelpoupylko Stress
Stress Response to Surgery

Avvouikn Awadikacio 11!

Endocrine and metabolic response

to surgery

Deborah Burton FRCA
Grainne Nicholson MB BCh BAO FFARCSI

George Hall MBBS PhD DSc FRCA CEACCP, 2004; 4: 144 — 147

REVIEW ARTICLE

Cell Response to Surgery

Niamh Ni Choileain, MD; H. Paul Redmond, MCh, FRCSI Arch Surg. 2006;141:1132-1140




Anavtnon oto XelpoupyLKko Stress
Ebb and Flow Model

XEIPOYPIKH

TOMH
EARLY LATE
Ebb Phase Flow Phase Recovery
Aemnta — Qpeg Huépeg — EBSopadec | EBSopadeg
MeTaBoAEg , , ,
XapunAn «Pon» YrieppetafoAlopog
Evépyeiag Yriobuvapukn Katdotaon 'f Akivntomnoinon
To C J katavaAwon 02 Avopetia
KaravéAwong 02 || L CO,BMR, T
Acute — Shock KataBoAilopog AvaBoAlopoc

Sir David P Cuthbertson, QJM, 1932; 1: 233 — 246

Kehlet H, Br J Anaesth, 1997; 78: 606 — 617

Little RA, Girolami A. Br J Intensive Care, 1999; 9: 142 — 146
Desborough JP, Br J Anaesth, 2000; 85: 109 - 117




Xewpoupywn Topn
Torukn (Mepipepkri) DAeypovwdng Avtidpaon

lotikn BAapn — Neupoyevnc ®Aeypovi
Tpwada Lewis
" ayyEL08100TOAN

" oibnua
~_ CGRP " TOVOC - UMEpaAynoia
& Substance P
Dorsal root

ganglion neuron

7

Lesion \
] b I

gEvepyomnoinon
alyoirodoxcwv

7S

Spinal cord

Woolf CJ. BrJ Anaesth, 1989; 63: 139 — 146

Loeser DJ, Meltzack R. Lancet, 1999; 353: 1607 — 1609
Julius D, Basbaum A. Nature, 2001; 413: 203 - 210
Brennan TJ et al. Anesthesiol Clin N Am, 2005; 23: 1 - 20




AAyouoOntikn Antavinon — MTX NMovog

lotikn) — Neupwkn BAafn

Central = gvepyomnoinon NNZ, KN
Sensitization , ,
=  UnepaAlynoia — evailocOntonoinon
CNS | sina = Metantwon o§éog o xpovio MTX novo

Wind-up

Tissue damage Inflammation Sympathetic

\ 1 / terminals

«Sensitizing Soup»

Spinal Cord Inflammatory Mediators
Primary
typersipeca Hydrogen ions  Histamine Purines Leucotrienes
\ /i Noradrenaline Potassium ions Cytokines Nerve growth factor
\$ 0p Bradykinin Prostaglandins 5-HT Neuropeptides
D \ €
Surgical
H%ggmg:ga Trauma Baron R. Nat Clin Pract Neur, 2006; 2: 95 — 106
Kehlet H et al. Lancet, 2006; 367: 1618 — 1625
Peripheral Burke S, Shorten GD. Biochem Soc Trans, 2009; 37: 318 —322

Sensitization Katz J, Seltzer Z. Expert Rev Neurother, 2009; 9: 723 — 744



evikeupévn Antdvinon — Stress Response
Mnyxaviopoi Ekkivnonc — Evepyomnoinong

l. Taxeio — Apeon Nevpwvikn Atéyepon KNS
KeVTpopoAa enwduva epediopata (A, C ivec) AlyaioBnoie
gvepyornoinon a¢ova HPA
SLéyepon IN2
Neupoevdokpvikn — Metaf oAk Artavinon

Il. Bpadeia — Anwtepn Xupkn Altavinon Torun
BloAoyika — evIUMLKA CUOTAMOTOL ®Aeypovi

aPaywyn KUTOKWVWV
Avtibpaon Otcioc Daong (Acute Phase Reaction)
ducAsltoupyia avocomolnTtikou

Kehlet H. Br J Anaesth, 1997; 78: 606 — 617
Desborough JP. Br J Anaesth, 2000; 85: 109 — 117
Kehlet H, Dahl JB. Lancet, 2003; 362: 1921 — 1928
Bonnet F, Marret E. Br J Anaesth, 2005; 9: 52 — 58




Tayeia — Apeon Neupwvikry Aiéyepon




Taxeia — Apeon Nevpwvikr) Aéyepon
Aéyepon ZupunadOnTtikoU 2UVCTANATOC

YrnoBaAapoc — Ymodpuon — Emwvedppidrakoc Aéovoc (HPA Axis)
M katafoAkwv oppovwy, =N J avaBoAikwv oppovwv

(bLatapaxn uoLoAoyIKwWY UNXaVICUWVY avatpoPodotnonc)

untoduon
™ GH, ACTH

= P petafoAlopdg

™ B —evbopdiveg, mpoAaktivn, AVP . Kwntomoinon

T & TSH, LH, FSH OO PUATWV EVEPYELAC
emwvedpidia = Katakpatnon H,0, Na+
T kotexohopiveg, KOPTWCOAN, AABOCTEPOVN | . §iatApnon opolocTaciag
NAyKPeac, aAAAoL adEvec — opyava
N yAoukayovo, pevivn

J WoouAivn Kehlet H, Br J Anaesth, 1997; 78: 606 — 617
Desborough JP, Br J Anaesth, 2000; 85: 109 - 117
Burton D et al. CEACC, 2004; 4: 144 — 147

J teotootepovn, olotpoyova, T3



Taxeia — Apeon Nevpwvikr) Aéyepon

YnoBOaAapoc - Ynoduon — Envedppidiakog Aéovoc (HPA Axis)
Aleyepon Zupmadntikou
KatexoAapivec — Nopemivedpivn — KoptiloAn

= P KatafoAiopog

P NnktkoTnTa
= [ovog

= (MAeypovi

: Avoooxataotohn

= NOUWEELC

. Kap&avvslou(o
3 Avanvsuctu(o

- TEZ, KNZ ) )
Kehlet H. World J Surg, 2000; 24: 690 — 695 dwatipnon oporlootaciag
Desborough JP. Br J Anaesth, 2000; 85: 109 - 117

Burton D et al. CEACC, 2004; 4: 144 — 147




Bpadeia — Anwtepn Xupkn Artavtnon
Avtidpaon Oéeiac @aonc — Acute Phase Reaction (APR)

Zuotnpatikn Avtidpaon — Npwteivec O¢eiac Daonc

= I CRP-C3 -Ivwdoyovo, L AABoupivn

Evepyomnoinon Zuotnpatwyv «pecoAapntwv» (mediators)

= Kuwiveg (kinin system), cupunAnpwpa (complement system)

=  pecoAapntec Autdiwv (lipid mediators), Asukotpléveg (LTs)

= Kutokiveg (cytokines) —ILs, IFs, TNF, TGF - IL—1, IL— 6, TNFa

- pakpodaya, povokuttapa, PMN

wvoPBAdotec, evéoOnAiaka kuttapa (EC), veupoyAoia
- OLUTOKPLVIG — MOPAKPLVIG — EVOOKPLVAG Spaon

- puOHIloUV Evtaon K SLAPKELO AVOCOATIAVTINONG

Sheeran P, Hall GM. Br J Anaesth, 1997; 78: 201 — 219

Helmy SAK et al. Anaesthesia, 1999; 54: 733 — 738

Hollmann MW, Durieux ME. Anesthesiology, 2000; 93: 858 — 875
Casuto J et al. Acta Anaesthesiol Scand, 2006; 50: 265 — 282




Bpadeia — Antwtepn Xupknl Amavtnon
DAeypovwderc « Meoohapntéc» (Mediators)

TOKINE2
LOCAL MEDIATORS AUt
CELLULAR MEDIATORS NpodpAeypovwdng
Preformed mediators _ [ gies:;'g;?: Anavtnon )
in secretory granules ~ | Lyabeouial ezyiies e SLatapayEg '
HKpOKUKAOdopiog
- Prostaglandins ,
Leukotrienes ¢ 51atapaxr|
; Platelet-activating factors . '
hewly:synthasized Activated oxygen species R LRI SO CLELT
Nitric oxide .
L Cytokines AvtipAeypovwdng
Amnavinon
SYSTEMIC MEDIATORS
Kinin system (bradykinin)

Factor XIl (Hageman {
factor) activation

Coagulation / fibrinolysis system

Complement gg: ]— anaphylatoxins
activation C3b
C5b-9 (membrane attack complex)

Hahnenkamp K et al. Anesth Analg, 2002; 94: 1441 — 1447
Hahnenkamp K et al. Best Pract Res Clin Anaesthesiol, 2004; 18: 509 — 527
Choileain NN, Redmond P. Arch Surg, 2006; 141: 1132 -1140

LIVER
(major source)




Bpadeia — Antwtepn Xupknl Amavtnon
Kutokivec (cytokines)

» MpodAeypovwdelg
- TNFa, IFNa, IFNb, IL-1,IL—6 = J CMI, NK cells
- 4 oub0¢ aAyoiimodoxswv
-IL=12-> PMTNF, MIL-1, P IL-6
-IL-1,IL-6,IL-11, TNFa, TNFb, IFNy = 1 npwteivwv APR
- IL = 8 = xnueotadia
=  AvtlpAeypovWOELC
-IL-=4,IL-6,IL-13 = J, npopAeypovwdwv KUTOKLVWV
- IL-10 - avaotoAn NO cuvOstaonc
- TGFb - {, noAAanAaciacpov T — cells, P koAAayovou
= Juoxetwon — AAMnAsenidpaon pe MRén — lvwdoAuvon — PLT

Sheeran P, Hall GM. Br J Anaesth, 1997; 78: 201 — 219

Hollmann MW, Durieux ME. Anesthesiology, 2000; 93: 858 — 875
Pruett SB. Int Immunopharmacol, 2001; 1: 507 —= 520

Nicholson G, Hall GM. Curr Opin Anaesthesiol, 2011; 24:370 - 374




Proinflammatory cytokine release
(including IL-1, IL-6, IL-23, and GM-CSF)

Chemokine release

(including RANTES, MCP-1, Hepcidin induction

IL-8, and SDF-1)
Leukocyte accumulation Acute-phase response
TNF-o
TNF-o.
: " TNF-
Endothelial cell activation \ T -
Upregulation of E-selectin ~_ /
and VCAM-1 TNF-o.

Leukocyte accumulation .
ACt'Vated _>TNF‘(1_> PGE2

macrophage production
Leukocyte TNF-o
accumulation \
Induction/maintenance of
HLA class Il expression TN Fﬂ\\
: / Osteoclast activation
Angiogenesis Bone resorption

Chondrocyte activation
Metalloproteinase production
Cartilage destruction




Major functions of cytokines

Hypothatamus

Fever |©

v

Pituttary

IL-1, TNF, IL-6

G

ACTH v

Adrenal

N

Cortico-
steroids

Fibroblasts:
Fibrogenesis,
extra cellular matrix,
cytokines

IL-1 TNF

- Cortisol, + DHEA

IL-6

L

Effector cells activity

/ Macrophages

IL-1, TNF

TNF, IFNa, IFNB, IFNy, IL-1

IL-3, CSFs

Acute phase
PRI TNE, IL-1, IFN'y

Tissue re-structuring
and repair
Angiogenesis,
osteoclastic activity,
fibroplastic activity,
extra-celiular matrix

Antiviral status
induction

Bone marrow

v
Haemopoiesis

Endothelial cells
Adhesion,
fibrinogen deposition,
permeability changes,
cytokines
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Xupkn Antavinon oto Xeipoupytko Stress

AvoookataotoAn — Avoootpomnontoinon (Immune Modulation)

- AIErEPzH NAPAAY:H
Mn ElG'lKr'l ' Aiyepon INZ EWdwkny, Emtiktntn Avooia
®uown Avooia (Adaptive Immunity)

(Innate Immunity)

= V4 NKcells ' ’
" pakpodaya Kuttapwr Avocia Xupwkn Avoota
= kokktokUttapa (PMN)  (Cellular Immunity) A (Humoral Immunity)
= §eVSPLTIKA KUTTO PO = T - helper cells *Jd L J Bcells

= T —suppressor cells
= LI J T - cytotoxic cells

= Xnueloragio, payokuTTwon, EAeUBepeg pideg O,
= N, Siagopotroinon, TOAAATTAACIAO OGS AEHPOKUTTAPWY, ATTOTTTWOT)
= Movog: Evdiduecog ZTabuog yia EKONAWON aVOCOTPOTTIOTTOINONG

= ? MTX Aoipwieig — peTaoTaoeig Desborough JP. Br J Anaesth, 2000; 85: 109 — 117

- ygvg'r"(ég noAuuop(pmpég Pruett SB. Int Inmunopharmacol, 2001; 1: 507 - 520
Page GG. AACN Cliical Issues, 2005; 16: 302 - 309
Nicholson G, Hall GM. Curr Opin Anaesthesiol, 2011; 24: 370 — 374




AMN\nAeniSpaon

Nevpwvikic Aéyeponc — 2N2Z — Xvpwic Anévinonc

IL-1,IL-6
1™ ACTH

CYTORINES
LOODSTREAM

AFFERENT

SENSORY
AFFERENT

INJURY SITE

CYTOKINES
BLOODSTHEAM

!

SYMPATHETIC ¢

=

HYPOTHALANMUS
PITLITARY
o

Xewpoupywkn Toun
Awatapoxn GUCTNUATWVY
ADH avatpododotnong

G (feedback)

ACTH

SYMPATHETIC
EFFERENT

EFINEFHRINE ‘_ ~'1[.l‘:".|:'.:T = | £
I i

NOREPINEFHHINE
‘|‘ COAGUABILITY
CORTISOL

ALDOSTERQONE ‘I‘ METABOLISK

1 4
KOPTL{OAN Aenn § IMMUNE FUNCTION
\l’ IL-6 Iz
L Desborough JP. Br J Anaesth, 2000; 85: 109 — 117
T Velickovic | et al. Periop Med Pain, 2002; 21: 16 — 25

Burton D et al. CEACC, 2004; 4: 144 — 147




Sympathetic nerves Blood vessels Neutrophils Mast cells

B BC

|
producing
I
I I
Nerve growth factor Tumour necrosis factor
Interleukins Prostaglandins Bradykinin
I |
I
producing

Decreased threshold Increased 1° afferent drive

Altered patterns of
| neuronal firing
s thermal l
* mechanical

e chemical
stimuli

\

Fig 3.6 Mechanisms involved in peripheral sensitisation




Transitions From Acute to Chronic Pain

Chronic Pain
Acute Pain Subacute Pam

E

Woolf CJ, Shortland P, Coggeshall RE. Nature. 1992;355:75-78




Awatipnon Opolootaong
Kivntomoinon Evepyelokwv AmoOspdtwv

ETUTAOKEC
- KapoLayyELOLKOU
- AVOLTTVEUOTLKOU
-TE2
- UTLEPTTNKTLKOTNTA
- pAeypovi
- lVOOOKOTOLOTOAN
- AoLpwéeLg
- TOVO(
Kehlet H, Br J Anaesth, 1997; 78: 606 — 617

Desborough JP, Br J Anaesth, 2000; 85: 109 — 117
Burton D et al. CEACC, 2004; 4: 144 — 147




« Amtavtnon» oto XELpoupylko Stress

TLEPLEYXELPNTIKA BvnTotnTa — voonpotnta
Bpadeia avappwon — EMLITAOKEC

Stadpopa avaloya pe eiboc / Baputnta emEpPaong

Kehlet H. World J Surg, 2000; 24: 690 — 695

Kehlet H, Dahl JB. Lancet, 2003; 362: 1921 — 1928

Hahnenkamp K et al. Best Pract Res ClinAanaesthesiol, 2004; 18: 509 — 527
White P, Kehlet H. Anesthesiology, 2010; 112: 220 — 225




« ATtALVTNON» OTO XELPOUPVYLKO stress

To KUPLOTEPO OLTLO TIEPLEYXELPNTIKAC BvnToTNTOC
Awadopa avaroya pe eidoc / Baputnta emepBaong




Perception: opioids,
alpha‘;agonists, TCAs, SSRis,

SNRIs

- Modulation: TCAs,
o Descending SSRis, SNRis
Ascending input modulation
Spinothalamic Transmission: LAs,
tract alpha,-agonists ’

Dorsal root

anglion
(g 9 Transmission: LAs,
opioids ,

Transduction: LAs, capsaicin,
anticonvulsants, NSAIDs,
ASA, acetaminophen, nitrate

Dorsal
hom

Peripheral
nociceptors




SPECIAL ARTICLE

Evidence Basis for Regional Anesthesia in Multidisciplinary
Fast-Track Surgical Care Pathways

Francesco Carli, MD, MPhil, FRCA, FRCPC, * Henrik Kehlet, MD, PhD,T Gabriele Baldini, MD,*
Andrew Steel, MD, MBBS, MRCE FRCA, EDIC,i Karen McRae, MD,f Peter Slinger, MD, i
Thomas Hemmerling, MD, MSc, DEAA,* Francis Salinas, MD,$§ and Joseph M. Neal, MD$§

, : Reg Anesth Pain Med 2011;36: 63-72
Torukd AvauoOntiké (TA) o8 Anesr i e ’ ;

" Preemptively i
° REGIONAL ANESTHESIA
| Preve ntIVEIy AND PAIN MEDICINE
« évapén npo X/T S

= Swatnpnon
touAaxiotov 48h MTX




Toruka AvaoOntika (TA)

* Torukn AijOnon Xewpoupytkng TOUAC
= Nepidepikoi AnokAelopoi Nevpwv — MAsypatwv
= Kevtpikoi AntokAeiopoi Nevpaéova

J veupoevdokpvikAG

M apdevong e ) BeAtiwon
otepaviaiwv hetaBoluang am?tv:nong Aettovpyiag
ayyEiw OTO XELPOUPYLKO stress 510 pAYIATOC
" I v,
D OTIKAC Kevrlpop.él\oq ' 'I‘
&pdevonc “— NeupwvikoG ATTOKAELIOHOG — KWVNTLKOTNTOLG
(Afferent Neuronal Block) EVTEPOU

P l N

J npodpAeypovwdoug
OAVTINONG

OTO XELPOUPVYLKO stress

J avtiotaong :
OTNV WVOOUALvN BeAtiotn
avaAynoia

Kehlet H. Curr Opin Crit Care, 2009; 15: 355 — 358
Carli F et al. Reg Anesth Pain Med, 2011; 36: 63 — 72




Toruka AvatcOntika (TA)
J MTX dpAeypovwdouc avtidbpaong

Meploykn Apaon

J/ QyWYNAC VEVPLKWV WOEWV
(arto to onueio tn¢ XT)
LKOLVOTTOLNTLKA avaAynoia
J unepalynoiog

J/ veupoyevouc pAsypovig

Juothuatikn Apaocn

dappakoduvopiki

OVTLPAEYHOVWOELC LOLOTNTEC
Kehlet H, Holte K. Br J Anaesth, 2001; 87: 62 — 72

Beilin B et al. Anesth Analg, 2003; 97: 822 — 827
Beloeil H, Mazoit JX. Ann Fr Anesth Reanim, 2009; 28: 231 —237




Tomka AvarwocOntka (TA)
AvtipAsypovwdng Apaon

Avoootpornonowntikn Apdon

Enidépacn o€ noAvpopdonupnva, pokpodaya, povokutrapa
Tpononoinon ®Asypovwdouc Alavinong

Review Article

Anti-inflammatory properties of local anesthetics and
their present and potential clinical implications

]. Cassuto, R. SINCLAIR and M. BONDEROVIC

Department of Anesthesiology and Intensive Care and Institution of Surgical Specialties, Sahlgrenska University Hospital, Molndal, Sweden

Acta Anaesthesiol Scand 2006; 50: 265-282
Printed in UK. All rights reserved
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Liu L et al. Thromb Haemost, 2003; 89: 213 — 220
Sunderkotter C et al. Eur J Cell Biol, 2003; 82: 379 — 383
Cassuto J et al. Acta Anaesthesiol Scand, 2006; 50: 265 — 282




Tomka AvarwocOntka (TA)
AvtidpAsypovwdng Apaon

- in vitro / in vivo kat docoe€aptwpevn / avaotpEPiun dpaon
- o€ ouvnOelg C MAAOHOTOG KALVIKAG TIPOKTLKAG

= AvaotoAn «MpookoAAnonc» WBC (Adhesion)
- aneAgvOEpwon MPOOTAKUKALVNG
- aAAnAenidpaon pe integrins, ICAM - 1, VCAM

AzumaY et al. Int J Immunopharmacol, 2000; 22: 789 — 796
Lan W et al. Anesth Analg, 2005; 100: 409 — 412

= AvaotoAnl «Metavaotevong» WBC (Migration — Diapedesis)
- emidpaon otov kuttapiko okeAetd WBC, RBC, PLT, wofBAactwv
- EM6POLON OTOV KUTTAPLKO OKEAETO KAPKLVIKWV / MUTKWV KUTTAPWV
- J aneAevBEpwong KUTOKWVWY, YUROKLVWV
- iv Aldokaivn: 4 KokKlokuttapwyv nmepLtovaikov vypou

- sc, IT Abokaivn: J Kokklokuttdpwv apOpikol vypou

Fischer LG et al. Anesth Analg, 2001; 92: 1041 — 1047
Li CY et al. Anesth Analg, 2003;97: 1312 - 1316




Tomka AvarwocOntka (TA)
AvtidpAsypovwdng Apaon

- in vitro / in vivo Kat docosfaptwpevn / avaotpsPun dpaocn
- o€ ouvnBOeLg C MAAOMATOC KALVIKAG T(POLKTLKAG

= AvaotoAn «Evepyomnoinon¢» Oudetepodilwv (Activation — Priming)
- avaotoAn PKC, PLC (Gq — coupled signaling pathway)
- avaiotoAn PLD (dayokuttwon, anokokkiwon, 4 ofElSwTIKWV ouoLwv)

Tan Z et al. Curr Opin Immunol, 1999; 58: 1881 — 1889
Hollmann MW et al. Anesthesiology, 2001; 95: 113 — 122
Mikawa K et al. Eur J Anesthesiol, 2003; 20: 104 - 110

= AvaotoAn «Payokuttwonc» (Phagocytosis)
- SuoAsttovpyia Ekdppaong urtodoxswv emipaveiac WBC
- AVOLOTOARN SpaoTNPELOTNTAC VWV OLKTOHUOOIVNG
- poruiBakaivn: acBsvic enibpaon otn payokuttwon WBC

Hollmann MW, Durieux ME. Anesthesiology, 2000; 93: 858 — 875
Welters IW et al. Acta Anaesthesiol Scand, 2001; 45: 570 — 575
Kiefer RT et al. Anesthesiology, 2003; 98: 842 — 848




INJURED TISSUE — INFLAMMATORY MEDIATORS & LA
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Cassuto J et al, Acta Anaesthesiol Scand, 2006; 50: 265 — 282
Wright JL et al. Curr Opin Anaesthesiol, 2008; 21: 651 — 656




AvtipAeypovwdng Apaon Tomkwv Avolodntikwv

- ANMOKAELOMOG SLaUAwV No+

Local Anesthetics

- I o&eldwtikov stress

- MPOoTAYAQVSIVEC
&stFa;S:gtl,t,y 4 225,’:;1 - avaiotoAn GPC —Rs
000000C000000000 ¢ /0000000 B e 0000000000000, - §lalUAOL Ca++
= - avaotoAn ml unodoxewv Ach
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C-AMP - avaotoAnn NMDA
Wm@%m - aAAnAenidpaon pe c — AMP
2 - aMnAeniSpaon pe PKC
S - aAAnAenibpaon pe MAPK
- pLToyovopLa

lon-flux
Local Anesthetics

Aydin ON et al. Eur J Anaesthesiol,2001; 18: 687 — 694
Eldor J. Anaesthesia, 2003; 58: 926 — 928




Tormuka AvoaucOntika (TA)
Xopriynon AnevOeiacg otnv Toun

Kivbuvoc Aotlpwénc Xetpoupyiknc TOUNC

- BaKTNPLOOTATIKA — BOKTNPLOKTOVA

- avtdpAeypovwdng dpaon
- Suatipnon duotoAoylkic apuvocg / evepyomoinonc PMNs
- avaloToAR evioxuonc unEpuetpng pAsypovwdouc anavinong
(PMN priming)
= OpPKETEC peEAETEC: KAAALEpYELa AKkpou KaBetipa, WBC, CRP
- Aopwéerg ouvoAika: 0.7% vs 1.2% (control)
- TOTUKEC EMLMOANRG AotuwéeLg: < 0.1%
- eV TW BAOEL AOLUWEELG: HEUOVWHEVA TTEPLOTOTIKAL

Hollmann MW et al. Anesthesiology, 2001; 95: 113 — 122
Liu SS et al. J Am Coll Surg, 2006; 203: 914 — 932

Kehlet H, Liu SS. Anesthesiology, 2007; 107: 369 — 371
Wright JL et al. Curr Opin Anaesthesiol, 2008; 21: 651 — 656




Tomwka AvaileOntika: Avtipikpofiakn Apaon

Bacterial strain Local anesthetic Concentration

Pseudomonas aeruginosa Tetracaine 0.5%
Lidocaine 0.25-1%
Procaine 0.5%, 0.25%
Tetracaine 0.5%, 0.25%
Cocaine 4%
Lidocaine 4%

E. coli Bupivacaine 0.5%
Lidocaine 1%, 2%

S. aureus Lidocaine 4%
Bupivacaine, ropivacaine
Bupivacaine 0.5%
Lidocaine 2%
Various

H. influenzae Lidocaine 4%
Various

M. tuberculosis Various

S. pneumoniae Lidocaine 4%
Various

S. epidermidis Bupivacaine 0.5%

Campylobacter pylori Benzocaine

Chlamydia trachomatis Various

Neisseria gonorrhoeae

CUOYETLON

- MAKOC aAUoou aAKUAlou
- POKEULKA SLapopdwon
M R -isomer
J S—isomer
- acBevnc dpaon

- P BaktnpLokTtovou
dpaong avriBLotikwy

- avtukn épaon (HSV1, 2)
- QVTLUUKNTLAOLKA dpaon

Aydin ON et al. Eur J Anaesthesiol,2001; 18: 687 — 694

Eldor J. Anaesthesia, 2003; 58: 926 — 928



Zuotnpatikn Xopnynon Tomikwv AvateOntikwv

Meprleyxepntikn IV Xoprnynon Atdokaivng




Mepleyxepntikn IV Xopnnynon Awdokaivne

Intravenous Lidocaine Speeds the Return of Bowel Function,
Decreases Postoperative Pain, and Shortens Hospital Stay in
Patients Undergoing Radical Retropubic Prostatectomy

Scott B. Groudine, MD*, Hugh A. G. Fisher, MDt, Ronald P. Kaufman, Jr., MDt,
Manoj K. Patel, BA*, Lance J. Wilkins, MD*, Sudha A. Mehta, MPH*, and
Philip D. Lumb, MBBS*

Departments of *Anesthesiology and tUrology, Albany Medical College, Albany, New York

(Anesth Analg 1998;86:235-9)

40 acBeveig (Adokaivn vs saline)

Awdokaivn iv bolus (1.5 mgr/kgr) k €yxuon 2 — 3 mgr / min
TIPOEYXELPNTIKA WG K 1h peTEYXELPNTIKA

J Xxpovoc voonAeiac (p<0.05)

kaAutepn MTX avaAynoia

TOXUTEPN KLVNTOMOLNON EVIEPOU




Intravenous Lidocaine Speeds the Return of Bowel Function,
Decreases Postoperative Pain, and Shortens Hospital Stay in
Patients Undergoing Radical Retropubic Prostatectomy

Scott B. Groudine, Mp*, Hugh A. G, Fisher, MDt, Ronald P. Kaufman, Jr., MDt,
Manoj K. Patel, 8a*, Lance ]J. Wilkins, MD*, Sudha A. Mehta, mrH*, and
Philip D. Lumb, MBBs*

Departments of *Anesthesiology and tUrology, Albany Medical College, Albany, New York

m Patients given an IV lidocaine bolus (1.5 mg/kg)

followed by 3-mg/muin infusion (unless <70 kg,
then 2 mg/min) had shorter hospital stays
(P<0.05), less pain, and faster bowel function
recovery than those administered saline

m [V lidocaine can be a useful adjunct for
controlling postoperative pain

Groudine SB, Fisher HAG, Kaufman RP Jr, et al. Anesth Analg. 1998:86(2).235-239.




Mepleyxepnuikn IV Xopniynon Atdokaivng

Perioperative intravenous lidocaine infusion for postoperative
pain control: a meta-analysis of randomized controlled trials

Perfusion intraveineuse périopératoire de lidocaine pour le
controle de la douleur postopératoire: une méta-analyse d’études
randomisées controlées

Louise Vigneault, MD - Alexis F. Turgeon, MD - Dany Coté, MD -
Francois Lauzier, MD - Ryan Zarychanski, MD - Lynne Moore, PhD -
Lauralyn A. MclIntyre, MD - Pierre C. Nicole, MD -+ Dean A. Fergusson, PhD

Can J Anesth/] Can Anesth (2011) 58:22-37

= petaavadvon / 5.472 avadopEg
= 29 peAérec (RCTs) — 1.754 aocBeveic
= Awdokaivn vs saline




Mepreyxepntikn IV Xopriynon Awtdokaiivng

. . Trials, N Lidocaine,n  Control, n WMD (95% ClI)
Postoperative pain at rest
6 hours 9 289 290 — -8.70 (-16.19 10 -1.21)"
12 hours 6 194 195 —— -6.52 (-12.12 10 -0.91)
24 hours 10 317 320 o) -2.04 (-4.40 to 0.32)
48 hours 8 267 270 gl 0.28 (-1.35t0 1.91)
72 hours 3 B1 79 — -3.11 (-8.73 to 2.51)
Postoperative pain during cough
6 hours 7 211 209 e | -11.19 (-17.73 10 -4.65)
12 hours 4 140 140 -7.44 (-14.24 to -0.63)
24 hours 6 191 189 -6.94 (-12.87 to -1.01)
48 hours 5 151 149 -1.85 (-4.05 t0 0.35)
72 hours 3 B1 79 -1.48 (-7.02 10 4.06)
Postoperative pain during movement
6 hours 2 64 66 -9.56 (-17.31 10 -1.80)
24 hours 3 92 96 -5.23 (-16.73 10 6.28)
48 hours 3 92 96 i -4.76 (-18.51 10 8.99)
Postoperative morphine 12 344 346 -8.44 (-11.32 10 -5.56)""

administration

v T T T T

* on a 100 points visual analog scale 6 4 0 20 10 0 10 20 20

** in milligrams Favours Lidocaine Favours Control

Vigneault L et al. Can J Anaesth, 2011; 58: 22 — 37




Mepleyxepnuikn IV Xopniynon Atdokaivng

=  TOXUTEPN KLVNTOMOLNON EVIEPOU

= () noocoota dtaduyng and avaoctopwon
= MNE

= xpovou MTX voonAeiog

=  peyoAUTEPO 0peANOG o€ sTeUBACELC KOLALOC

- OLVOLKTEC K AOLTIOLPOOKOTILKEC

= mapopola cuxvotnta povouévwy tofikotntag (12 peAetec)
= toflka emnineda Adokaivng oto mAaopa (8 peAEteg)

= ? aopalela

= ? aviki docoloyia McCarthy GC et al. Drugs, 2010; 70: 1149 — 1163
, . Vi It L et al. Can J Anaesth, 2011; 58: 22 — 37
- ? 6lapK£la xopnvnonq Iigheau eta an naes




Intravenous Lidocaine Versus Thoracic Epidural Analgesia

A Randomized Controlled Trial in Patients Undergoing Laparoscopic
Colorectal Surgery Using an Enhanced Recovery Program

Mingkwan Wongvingsinn, MD,* Gabriele Baldini, MD,* Patrick Charlebois, MD,f
Sender Liberman, MD,{ Barry Stein, MD,{ and Franco Carli, MD, MPhil*

(Reg Anesth Pain Med 2011;36: 241-248)

Intravenous Lidocaine Is as Effective as Epidural Bupivacaine
in Reducing lleus Duration, Hospital Stay, and Pain
After Open Colon Resection

A Randomized Clinical Trial

Brian R. Swenson, MD, MS,* Antje Gottschalk, MD, Lynda T. Wells, MBBS,  John C. Rowlingson, MD, f
Peter W. Thompson, MS, Margaret Barclay, ACNP.* Robert G. Sawyer, MD,*§ Charles M. Friel, MD,*
Eugene Foley, MD, FASCRS,* and Marcel E. Durieux, MD, PhD¥

(Reg Anesth Pain Med 2010;35: 370-376)



NMepreyxetpntikn IV Xopriynon Awtdokaitvng

e——  mapopowa MTX avadynoia ——
] - o Epidural
o B Lidocaine

H

B

Median Daily Average Pain Score
w

—_
i

Postoperative Day

Svenson BR et al. Reg Anesth Pain Med, 2010; 35: 370 — 376




Mepleyxepnuikn IV Xopriynon Atdokaivng

TABLE 4. Time to Return of Bowel Function and Length

of Stay*

Measures of Return of Epidural IV Lidocaine
Bowel Function,t d (n = 20) (n = 22) ! L
Time to first flatus 1.6 (1.2-34)1 2.7 (1.9-3.5) 10.17

Time to first bowel movement 3.0 (1.7-4.5) 2.9 (2.3-3.6) |0.99
Time of advancement to clear 3.6 (2.6-4.8) 2.9 (2.7-3.7) 10.47

liquid diet]
[npatient timeg§ 53(4.7-7.9) 5.1 (4.8-5.9) ]0.80

Svenson BR et al. Reg Anesth Pain Med, 2010; 35: 370 — 376




Mepleyxepnuikn IV Xopriynon Atdokaivng

Number of
patients

18 -
16 - B Thoracic epidural analgesia (TEA)

14 - Intravenous lidocaine (IL)

12 -~
10 -~
g -
6 -
4 4
; _
0 - . N . .
2 3 -4 5 6 7 8 9
Duration of hospital stay (days)

Wongyingsinn M et al. Reg Anesth Pain Med, May — June 2011; 36: 241 — 248




Tormka AvaoOntika (TA)
Owpoakikn EmokAnpidioc AvaroOnoia — (TEA)

ZupnaOntikogc AmtokAelopog (Transient Sympathetic Block)

Kevtpikag
T1-T4
A

EKAEKTIKOC ATTOKAELOULOC

TIPOYOLYYALOVIKWYV KOLPSLOKWV
CUMTTAONTIKWV VWV

cervical

Spinal Cord

NepLdeptkog

TH1

L1

sacral

vasoconstriction

T1-12

Syingaialic J emutAokwyv

J/ stress response

Inflammatory
response

Coagulation

Moraca RJ et al. Ann Surg, 2003; 238: 663 — 673

Kozian A et.al. Curr Opin Anaesthesiol, 2005; 18: 29 — 34




Multimodal Analgesia

| 5. Perception |

Opioids, acetaminophen,
clonidine, ketamine,
pregabalin, TCAs . '\

. ‘...'.

6. CNS responses | <{mmmmmm

1. Transduction Muscle
NSAIDs, COX-2 inhibitors, ~ relaxants, 4. Modulation
antihistamines, topical beta blockers

local anesthetics

"l > 2 Conduction 3. Transmission

Epidural block,
local anesthetics

Opioids,
clonidine

Local anesthetics

1. Gottschalk A, Smith DS. Am Fam Physician. 2001;63:1979-1984; 2. lyengar S, Webster AA, Hemrick-
Luecke SK, et al. J Pharmacol Exp Ther. 2004;311:576-584; 3. Morgan V, Pickens D, Gautam S, et al.
Gut. 2005:54:601-607. Reproduced with permission from R. Sinatra, MD.




Tormka AvawocOntka (TA)
TEA — @Aeypovi ko Avoconointiké Zootnua

J npodpAeypovwdwv kutokivwy (IL - 16, IL — 6)
J unepaAynoioag, SP, NGF
J, avaotoAn moAAanAaciacpou B cells, T cells

= TIOLPOL TOV ANMOKAELGHO VWTLOLWV VEUPWV
= aoBevic enidpaon otn pAsypovwdn MTX andvinon
= gAAXLOTN «KAMECN» LVOCOTPOTOMOLNTIKN §pdAon
= KAOe guepyeTIKN ENibpacn -
= guothuatikn anoppodnon TA otnv KUKAodopia
Kehlet H, Holte K. Br J Anaesth, 2001; 87: 62 — 72

Beilin B et al. Anesth Analg, 2003; 97: 822 — 827
Beloeil H, Mazoit JX. Ann Fr Anesth Reanim, 2009; 28: 231 — 237



Mepleyxepnuikn IV Xopriynon Atdokaivng

Systemic Lidocaine Shortens Length of Hospital Stay After
Colorectal Surgery

A Double-blinded, Randomized, Placebo-controlled Trial

Susanne Herroeder, MD,* Sabine Pecher, MD, T Marianne E. Schonherr, MD,T Grit Kaulitz, T
Klaus Hahnenkamp, MD,} Helmut Friess, MD,§ Bernd W. Bottiger, MD,T Harry Bauer, MD,T —oMarcel G. W.
Dijkgraaf, PhD,|| Marcel E. Durieux, MD, PhD,¥
and Markus W. Hollmann, MD, PhD*#

(Ann Surg 2007;246: 192-200)

= 60 pts

= Awbokaivn 1.5 mgr/kgr bolus, infusion 2 mgr/min

= TOXUTEPN KLVNTOTOLlNoN EVTIEPOU

= ApPAvvon dpAeypovwdouc aviidpaonc (4 IL-1, IL-6)



Mepleyxepnuikn IV Xopriynon Atdokaivng

Intravenous lidocaine does not reduce length of hospital stay
following abdominal hysterectomy

La lidocaine intraveineuse ne réduit pas la durée de séjour a
I’hopital apres une hystérectomie abdominale

Gregory L. Bryson, MD - Ilia Charapov, MD -
Gregory Krolczyk, MD - Monica Taljaard, PhD -

, : o Anecth (9 T
Dennis Reid, MB ChB Can J Anesth/J Can Anesth (2010) 57:759-766

Lack of impact of intravenous lidocaine on analgesia, functional
recovery, and nociceptive pain threshold after total hip
arthroplasty Anesthesiology. 2008 July ; 109(1): 118-123.

Frédéric Martin1, Kamel Cherif1, Marc Edouard Gentiliz, Dominique Enelz, Emuri Abe3, Jean
Claude ﬁ%lgarez"l, Jean Xavier Mazoit3, Marcel Chauvin1, Didier Buuhassira5, and Dominique
Fletcher-:




Mepleyxepnuikn IV Xopriynon Atdokaivng

Intravenous lidocaine does not reduce length of hospital stay
following abdominal hysterectomy

La lidocaine intraveineuse ne réduit pas la durée de séjour a
I’hopital apres une hystérectomie abdominale

Gregory L. Bryson, MD - Ilia Charapov, MD -
Gregory Krolczyk, MD - Monica Taljaard, PhD -

¥, ; % : o) T
Dennis Reid, MB ChB Can J Anesth/J Can Anesth (2010) 57:759-766

Systemic Lidocaine Decreased the Perioperative Opioid
Analgesic Requirements but Failed to Reduce Discharge
Time After Ambulatory Surgery

ﬁlliagnégti\g/lﬁiﬁ i/ldg’: " (Anesth Analg 2009;109:1805-8)



Mepleyxepnuikn IV Xopriynon Atdokaivng

Lack of impact of intravenous lidocaine on analgesia, functional

recovery, and nociceptive pain threshold after total hip

arthroplasty

Frédéric Martin1, Kamel Cherif1, Marc Edouard Gentiliz, Dominique Enelz, Emuri Abe3, Jean
Claude Algarez‘l, Jean Xavier Mazoit3, Marcel Chauvin1, Didier Buuhassira5, and Dominique

Fletcher5=

Anesthesiology. 2008 July ; 109(1): 118-123.




Systemic Lidocaine Shortens Length of Hospital Stay After
Colorectal Surgery

A Double-blinded, Randomized, Placebo-controlled Trial

Susanne Herroeder, MD,T* Sabine Pecher, MDY Marianne E. Schonherr, MD, Y Grit Kaulitz,?
Nlaus Hahnenkamp, MD.} Helmut Friess, MD.§ Bernd W. Bottiger, MD, T Harry Bauer, MD, T ~oMarcel ;. 1
Dijkgraaf. PhD|| Marcel E. Duricux, MD. PhD.*
and Markus W, Hollmann, MD, PhD*#

m RCT of 60 patients undergoing colorectal surgery

# Gastrointestinal motility and length of hospital stay
improved by penioperative IV lidocaine (1.5 mg/kg
bolus, then 2 mg/min continuous infusion)

# Inflammation was significantly attenuated by lidocaine

Herroeder S, Pecher S, Schonherr ME, etal. Ann Surg. 2007;246(2):192-200,




Intravenous Lidocaine to Treat Postoperative Pain
Management

Novel Strategy with a Long-established Drug

Keiichi Omote, M.D.,
Anesthesiology 2007; 106:5-6
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ANALGESIA

58 REVIEW ARTICLE

CME
Continuous Peripheral Nerve Blocks:

A Review of the Published Evidence
Brian M. lifeld, MD, MS (Anesth Analg 2011;113:904-25)

October 2011 e Volume 113 « Number 4

» Tomwka AvaioOntika (TA)

- edpanag xopnynon

- OUVEXNC £€y)Xuon
=  AnokAelwopol neplhEPLKWV VEUPWV
=  ANMOKAEIOMOL VEUPLKWV TTAEYUATWVY




Tormka AvaocOntika (TA)

Local Infiltration
Analgesia

Sugantha Ganapathy, msss, DA, FRCA, FFARCS (), FRCPCZP:*,
Jonathan Brookes, frca®, Robert Bourne, mp, Fresc®

Anesthesiology Clin 29 (2011) 329-342




Tormuka AvaucOntika (TA)
Xopriynon AnevOeiacg otnv Toun

= avaloya HE eido¢ emEpBaong

KOX, X, M/T, NMAaotikn, AITEIO, MAIAX, OPO, LAP

= anAni enibeon

« epanaf eyyvon

= TomoO£tnon KaBeTnPwvV oTNV TOMA
Sdtakomrtopevn / ouvexng €yxvon TA

= Local Infiltration Analgesia (LIA)
- xopynon peyaiov oykov TA
- 0€ AAAEMAAANAQ € CTPWHATO» TOUAC

Gupta A. Curr Opin Anaesthesiol, 2010; 23: 708 — 713

Scott NB. Anaesthesia, 2010; 65 (Suppl 1): 67 -75
Ganapathy S, Brookes J. Anesthesiol Clin, 2011; 29: 329 — 342

UTtoS0pPLOC LOTOC
«ETUTTOANCY
TIPOTIEPLTOVAIKA
TLEPUTPWKTIKA
evéoapOpka
neplopOpka
evdolmelwKoTIKA
UTTOOTEPVLKA
gevéoKkolAlaka
(evotaAhaén)



http://www.wikisurgery.com/index.php?title=Image:07.39.00_infiltrate_the_wounds.jpg

Tormuka AvaucOntika (TA)
Auidnon Tounc — Mepiupepcoi AnokAeopol

ATIOTEAECLLATIKOTNTA

=  KaAn avoxn
= LKOLVOTTOLNTLKA avaAynoia

= anovuoia Klvntkou amokAeiopov (OPO)
= J avaykwv og omoedn

= MNE, J averm@uuntwv evepyeiwv

= TOa)Eia Klvntomoinon — avappwon

= P ikavomnoinon a.cOsvwv

- \l, xp()voq MTX vocn)\siag Liu SS et al. J Am Coll Surg, 2006; 203: 914 — 932
Essving P et al. Acta Orthop, 2009; 80: 213 — 219

Hanna MN et al. Curr Opin Anaesthesiol, 2009; 22: 672 - 677
Kehlet H. Reg Anesth Pain Med, 2009; 34: 389 — 390
Reader JC. Anesth Analg, 2011; 113: 684 — 686




Tormuka AvoaucOntika (TA)
Auidnon Tounc — Mepiupepcoi AnokAeopol

Mnyowvicuol Apaonc

eVOOYEVELC AVTLPAEYHLOVWOELG LOLOTNTEC

oItoKAELOMOC StaUAwv Na+

J, movou

Stakomnn aAyooOntikinc odou

J npwtona®oug unepalynoiag
neplpePLKAC evalcOntonoinong

Beloeil H et al. Anesthesiology, 2006; 105: 128 — 138
Gupta A. Curr Opin Anaesthesiol, 2010; 23: 708 — 713
Whiteman A et al. CEACC, 2011; 11: 167 - 171

Rawal N. Reg Anesth Pain Med, 2011; 36: 417 — 420




Tormuka AvoaucOntika (TA)
Auidnon Tounc — Mepiupepcoi AnokAeopol

Mnyovicpot Apacng

OLVOLOTOAN TOTILKAG LOTLKNG — VEUPOYEVOUCG PAEYHOVIG

= dAsypovwdwv dtapiBaoctwv

Descending
neuron
{disinhibition)

= €eAevBepeg pileg O,

2nd order

= J tormko oidnpa
=, mpookoAAnong WBC o€ evéo0nAto

--------

= unepalynoiog

interneuron
(disinhibition)

= J evaloOntonoinong
% Mnchanorcccptiv
Kawamata M et al. Anesthesiology, 2002; 97: 550 — 559
Beilin B et al. Anesthesiology, 2003; 98: 151 — 155
Beloeil H, Mazoit JX. Ann Fr Anesth Reanim, 2009; 28: 231 — 237




Tormuka AvoaucOntika (TA)

Mnyaviouol Apaonc

AVTIPAEYUOVWOELG LOLOTNTEC — CUCTNHATIKA aoppodnon

TMIPOEYXELPNTIKA Xopnynon (preemptively)
= J avaykwv og avaAyntika / avalodntika SLEyXELpNTIKA
= J el0060v aAyatoOntikwv epediopatwy oto KNZ
= mpoKataBoAkd arnokAelopoc NMDA / wind — up dawvopévwv

= J €kAuon pAeypovwdwv «pecolapntwv»

Beloeil H et al. Anesthesiology, 2006; 105: 128 — 138

Beloeil H, Mazoit JX. Ann Fr Anesth Reanim, 2009; 28: 231 — 237
Gupta A. Curr Opin Anaesthesiol, 2010; 23: 708 — 713
Whiteman A et al. CEACC, 2011; 11: 167 - 171




Continuous Subcutaneous Instillation of Bupivacaine
Compared to Saline Reduces Interleukin 10 and
Increases Substance P in Surgical Wounds After
Cesarean Delivery

Brendan Carvalho, MBBCh, FRCA,* David J. Clark, MD, PhD,*T David C. Yeomans, PhD,*
and Martin S. Angst, MD*
. (Anesth Analg 2010;111:1452-9)

= &utAn tudAn RCT, 38 acBeveic

« MTX ouvexnic vnodopia eyxvon BUPI 0.5% vs NS 0.9%, 2ml/h

= elldpwpa TOUNG: LETPNON KUTOKLVWV, XUHOKWVWV, SP, PGE2, NGF
= 1,3,5,7,24h MTX

= JIL-10, P SP o opadda BUPI (p < 0.001)

= TpPomomnoinon torkng ¢Asypovwdouc anavinong




2uvexnc Eyxvon BUPI og Xelpoupykn Toun
Awarapaxn Torukric QAeypovwdoug Andvinong

= TA: avtidbAeyuovwdnc Spacn

- SLadpopEg HeTOEL TOTKNAG K CUCTNLOTIKAG XOPNYNOoNS
- POAOC KEPATLVOKUTTAPWYV — LVOBAQOTWV

= SP: mpodAeypovwdng «dStapecolafntic»

= IL-10: évtovn avtipAeypovwdng dpacn

- dLatapoxn tpomonoinong pAsypovwdouc anavinong
- tpodpAsypovwdnc enidpaon

- P ékkAvon ntpoPAeypHOVWSI WV ENTLIO LWV

- ? emoUAwon, ? veupotoélkotnta, ? xovépoAuaon

Carvalho B et al. Anesth Analg, 2010; 111: 1452 - 1459




The Role of Interleukin-1 in Wound Biology. Part I:
Murine In Silico and In Vitro Experimental Analysis

The Role of Interleukin-1 in Wound Biology. Part Il: In
Vivo and Human Translational Studies

Yajing Hu, PhD,* Deyong Liang, PhD,T Xianggi Li, MD,T Hong-Hsing Liu, MD, PhD,*

Xun Zhang, PhD,¥ Ming Zheng, PhD,* David Dill, PhD,§ Xiaoyou Shi, MD,T Yanli Qiao, MD, MS,*

David Yeomans, PhD,* Brendan Carvalho, MD,* Martin S. Angst, MD,* J. David Clark, MD, PhD,T
and Gary Peltz, MD, PHD*

(Anesth Analg 2010;111:1534-42)

= YEVETIKOG MOoAvpopdLopoc otnv Ekppaon Nalpl > IL-1
= StakUpavon €kAvonc IL — 1 otn XELpoupyLlkn TouNn

- KC (keratinocyte chemokine)

- MIP 1a (macrophage inflammatory protein 1a)
= |L-1: ékAvon «pecoAaBntwv» GAEYHOVAG
= ? EMOVAWON, ? AVOCGOTPOTOMNOLNGN




Neural Blockade for Ambulatory Surgery

Should always be considered!

« |njection of ropivacaine and bupivacaine reduces pain
intensity, opioid dose requirements, opioid adverse events

* Neural blockade leads to a more rapid recovery of
physiological and psychomotor functions

Neural Blockade
. Field block (generally performed by the surgeon)

" Nerve block (ankle block—bunionectomy; femoral nerve block—knee
arthroscopy; axillary block—hand surgery)

Plexus block—interscalene block—shoulder surgery

Pandit SK. Ambulatory Surg. 1994 2:125-135.




Torukd AvousOntka (TA)
EriokAnpidioc AvaoOnoia — AvaAynoia

« MAARpn¢— AnoteAeopatikl Avakoudion MNovou

glval EPLKTA XWPLE Xprion omLoeldwyv

«stress — free» anaesthesia
«more» than just anaesthesia / analgesia
«fast — track» surgery, P kavornoinon, J k6otoug

Block BM et al. JAMA, 2003; 290: 2455 — 2463
Werawatganon T et al. Cochrane Database Syst Reve, 2005; CD004088
Popping DM et.al. BJA, 2008; 101: 832 - 840

Kehlet H, Wildmore DW. Ann Surg, 2008; 248: 189 — 198
Ahlers O et al. Br J Anaesth, 2008; 101: 781 — 787




Torukd AvooOntika (TA)

EnwokAnpidioc AvarsOnoia — Avadynoia (EAA)

Entinedo TEA
ovaAoya pe emEpPaocn

« Thoracotomy

» Pectus repair

» Thoracic aortic
aneurysm repair

*» Esophagectomy
» Gastrectomy

» Pancreatectomy
* Hepatic resection

» Abdominal acrtic
aneurysm repair

« Colectomy

» Bowel resection

» Abdominal perineal
resection

= TEA: mpotipwpevn vs LEA

- OXL KLVNTLKOC OLTLIOKAELOLOC
- I enéktaon kepaAka

« sneuBaocsic LAP, K/X

? apdiforo ddelog

« €vapén mpo Xelpoupyeiov

Sdwatipnon
touAaxiotov 48h MTX

Beilin B et al. Anesthesiology, 200398: 151 — 155

White P, Kehlet H. Anesthesiology, 2010; 112: 220 — 225

Carli F et al. Reg Anesth Pain Med, 2011; 36: 63 — 72

Manion SC, Brennan TJ. Anesthesiology, 2011; 115: 181 — 188



Torukd Avauodntika (TA)
TEA: { Nevpoevbokpiviki — MetaBoAiky Artdvinon

= ayyEloéLaotoAn — kapdlonpootaocia, 1diwc K/X
BeAtiwon woluyiou O,, StactoAn abnpwpatikwv ayyeiwv, | Ml
J HR, 4 AF, {, duocpuOuwwv, P EF, 4, AN, 4 DVT, P PE
=  QWVOTIVEUOTLKO cUoTNnHa
™ VC, 4 ateAektaowwy, | vnofapiac, L Aopwéewv
J SLdpkeLlag pnxavikou aeplopol kot 20%

= [EZ - mnpootaocia ano onAayyvikn vntodpdeuon

J MNE, J, MTX elAeov, = diaduyn avaoToLLWOEWV

TaxUtEPN Kivntomnoinon, 1 Xpovo¢ MTX voonAegiog

= unepkataBoAiopou
Liu SS et al. Anesthesiology, 2004; 101: 153 - 161

= ?7?7?0vntotnta —ExkBaon Liu SS et al. Anesth Analg, 2007; 105: 789 — 808

Popping DM et al. Arch Surg, 2008; 143: 990 — 999
White P, Kehlet H. Anesthesiology, 2010; 112: 220 — 225
Manion SC, Brennan TJ. Anesthesiology, 2011; 115: 181 — 188




Tormka AvawocOntka (TA)

TEA - Avanvevotikd uoctnpa

= J xprong onoedbwv / anoteAecpatikn avaiynoia
= MTX duoAettoupyiog dStappaypatog
= PMVC

« J ateAektaowwv, 4 unoaipiog

= J Aolpwéewv avanvevotikou
= J duapkelag ETA — pnxavikou aeplopou kota 20%
= = UTIOELKA MVEUOVLKNA ayyELOcUOTIA0N

Ballantyne JC et al. Anesth Analg, 1998; 86: 598 — 612

Garutti | et al. J Cardiothorac Vasc Surg, 2003; 17: 302 — 305
Nishimori M et al. Cochrane Database Syst Rev, 2006; 3: CD 005059
Popping DM et al. Arch Surg, 2008; 143: 990 — 999

Manion SC, Brennan TJ. Anesthesiology, 2011; 115: 181 — 188




Tormka AvawocOntka (TA)
TEA - lFaoctpevtepiko Zvotnua

« J xprRong iv omostbwv
= J MTX eltAeov

manipulation of the
L gastrointestinal tract

=  QUMOKAELOMOC cUMTTAONTIKOU
= P KLVNTLKOTNTOC EVIEPOU
= = TOC00TA SLaduync AVOCTONWOEWV

- Panentenc
B gastrointestinal leus

= TAXUTEPN KlvnTomoinon
= ? Xpovoc MTX voonAegiog

Ballantyne JC et al. Anesth Analg, 1998; 86: 598 — 612

Garutti | et al. J Cardiothorac Vasc Surg, 2003; 17: 302 — 305
Nishimori M et al. Cochrane Database Syst Rev, 2006; 3: CD 005059
Popping DM et al. Arch Surg, 2008; 143: 990 — 999

Manion SC, Brennan TJ. Anesthesiology, 2011; 115: 181 — 188




Epidural Thoracic Anesthetics

Epidural anesthesia with local anesthetics can be used
to suppress inhibitory neural impulses.

D Epidural local anaesthetic
|:| Systemic optoid
o el

Adapted from Holte K, Kehlet H. Postoperative ileus: a preventable
event. BrJ  Soung 2000087 1480-1493.

Several randomized trials show decreased PO duration with
epidural local anesthetics versus systemic opioids.




On-Q PainBuster " Continuous
Regional Analgesia System-

Knee Arthroscopy

Gas Charged Infuser containing
200 mL bupivacaine or ropivacaine
0.2% @ 2-6 mL/h

*I-Flow Corporation, Lake Forest, CA.




@ | opioid e SHT1 e SP

< GabaR “® 5HT3 © Glu : Cortex —insular /
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Nerve injury

Peripheral
< nerve

Dorsal horn

Changes in the peripheral and central neuronal pathways following a peripheral nerve
injury, resulting in chronic neuropathy
(Urch CE, Dickenson AH, EJC, 2008)




Tormuka AvoaucOntika (TA)
Auidnon Tounc — Mepiupepcoi AnokAeopol

Mnyaviouol Apaonc

oavaotoAl NMDA wind — up

= vwTLailo UtEPSLEYEpPON -
* sprouting
- wind - up complex of thalamus
= deuteponaOng unepaiynoia

= UTIEPOLEYEPON OTEAEXOUC

= mAaotikotnta KNZ

= ¢Aoukn avadlopydvwon

=  KEVTPLKN EvaloOntonoinon
« Xpovioc MTX novog

|l | Midbrain

Medial
' / leminiscus

i'— Gl Y -
)@ Medulla

Spinal cord

Receptor  p,inand temperature

Baron R. Nat Clin Pract Neurol, 2006,2:95-108. endings . ¢rrent fiber



Central Sensitization |

Descending
neuron
(disinhibition)

2nd order

WDR neuron ,
WY @ Sodium channel

0 Calclum channel
(0,6 subunit)

,,; £~ Oploid receptor
. [~ Glutamate receptor
£ NEJ/5-HT receptor
(disinhibition) "] GABA receptor
71 AMPAJKA receptor

=)
Mechanoreceptive Gt

A fibers )

Baron R. Nat Clin Pract Neum, 2006,2:85-106,



FIGURE 3.
Neurotoxic and neurotrophic actions of microglia and astrocytes’

Neuroplasticity Neurotoxicity

™ /;

Actwatad

R )
—

| Blood-brain barrier ==

* Peripheral inflammatory mediators induce microghial activation. This is one pathway through which peripheral immune system actrvation (eg, endotaxin administration
or IFN-a treatment) could produce psychistric symptoms. This may also explain the antidepressant effects of TNF sntagonism. Activated microghs release neurotoxic
substances, including ROS, pro-inflammatory cytokines, and sicosanoids, while resting microglia release neurotrophsc factors, such as BONF. An inappropriate Thi:
Th2 balance may shift microgha towards a neurotoic phanotype. mmlt*aslmmhkbcmaumychnmmmwmlmmu
ghstamate. Pro-inflammatory mediators and activated microghia impair the ability of astrocytes to remove glutamate. The antidepressant propesties of riluzole may
reside in its abifity to enhance astroghal uptake of glutamate, thus countaring the deleterious effects of microglial activation and excess inflammation,

BONF=brain-derwed neurotrophic factor; ROS=reactive cxygen species; Rx=prescription; IL=imerleuiin; EAAT=excitatory aming acid transporters; 5-HT=serotonin;
PGE2«prostaglandin E2: CRH~corticotropin-releasing hormone; SSRisselective serotonin reuptake mhibiltor; SNRI«serotonin-norepinephrine reuptake inhibstor,
IFN=interferon; TNF=tumor necrosis factor; ThaT helper ce®t LPSslipopolysaccharide.

McNally L Bhagwagar Z, Hannastad J. CNS Spectr. Yol 13, No 6. 2008,
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1TNF-a and TNFR1/TNFR2 by Schwann cells /
macrophages

1 TNF-a and TNFR1/TNFR2 which:

tconductance TTX-R Na+ channels (via p38-MAPK)
teonductance of non voltage-gated K+ channels
Activates caspase signaling pathway - apoptosis

1 TNF-a from spinal microglia:

Cascade of other inflammatory mediators like IL-1,
IL-6, CCL2, CX3CL1 (via p38-MAPK)

Activates ATP recaptors (P2X3, P2X4, P2X7) via
p38-MAPK

INMDAR activity
1AMPAR expression - LTP phenomenon of C-fibers
via MAP kinases, Src-family kinase

Hippocampus
Red nucleus

Locus coeruleus
1TNF-a detected In hippocampus, locus coeruleus
and red nucieus
1 TNF-a - general sickness response
Possible feedback modulation on local area /| DRG /

spinal dorsal horn? n o ‘

Adelta  Cfiber


http://www.jneuroinflammation.com/content/7/1/27/figure/F1?highres=y

Tormuka AvoaucOntika (TA)
Xopriynon AnevOeiac otnv Tour— PNBs B

Muotoéikotnta: 1o Evtovn o€ L nAKiEC
= €yyuon og okeAeTIKoUC / opOaApkoUc poec / ? matdia

BoumiBakaivn >> Awdokaivn >> mpokaivn >> porPakaivn
»  UTNEPUETPN CUOTIOON MUKWV WiSilwv
- oidénua — AUon puikwyv kuttapwyv —  ATP — puovékpwon
- aveénadol: LUOBAAOTEC, CUVOETLKAC LOTOC
- poAocg P evéokuttdplou Ca++ / SucAsttoupyiag ptoxovdpilwv

«  gktaon BAaBng: docoefaptwpevn

- avayévvnon o€ 3 — 4 wks

- emavaAopBavopevn — CUVEXAC EyXuon

) smvecbpwn Zink W, Graf BM. Reg Anesth Pain Med, 2004; 29: 330 — 340
- OTEpOEls(bV Nouette — Gaula.in K et al. Ane'sthesiology, .2009; 111:1120-1127
Borgeat A, Aguirre J. Curr Opin Anaesthesiol, 2010; 23: 466 — 471




Tormuka AvoaucOntika (TA)
EvéoapBpikn Xopriynon

Xovdpotofikotnta — XovépoAuon

= TIELPOMOTLKO — KALVLKO €Ttinedo
= KUPLWC EMEUBACELC WOV
BUPI meploootepo toéikn ano ROPI

LIDO k peBuAnpedviloAovn

- ? Xnkn acvppoatotnta apdpikol vypol — TA
- ? ofutnta 6/to¢ N emwvedpivn
- ? MEPLOPLOUEVOC XWPOGS apOPLKAC KOWAOTNTOG

-7 10 adlocuyvotnto Chu CR et al. Arthroscopy, 2006; 22: 693 — 699
xpn n p x rl q Webb ST, Ghosh S. BrJ Anaesth, 2009; 102: 439 — 441

Bailie DS, Ellenbecker TS. J Shoulder Elbow Surg, 2009; 18: 742 - 747
Sheshadri V et al. Arthroscopy, 2009; 25: 337 — 347
Bogatch MT et al. Am J Sports Med, 2010; 38: 520 — 526




Tormuka AvoaucOntika (TA)
EvéoapBpikn Xopniynon

Xovdpotofikotnta — XovépoAuon

« P CK P duapkela €kBeonc
HEYOaAUTEPOC Kivouvoc
- pUOUOC £yxuong > 2mli/h
-0.5% > 0.25% > 0.125%
- 1wk > 1d > 60min > 15 min

= guotnvetatn xprnon ROPI vs BUPI

- apoua 6/ta

- yla MLKPO XPOVLKO dtactnua
’ ’ Busfield BT, Romero DM. Arthroscopy, 2009; 25: 647 — 652
- epanas Eyxuon Rapley JH et al. Arthroscopy, 2009; 25: 1367 — 1373

R R Hepburn J et al. Joint Bone Spine, 2011 (epub ahead of print)
- 5laKOTtt0u£VI‘| GVXUG"I Piper SL et al. Am J Sports Med, 2011 (epub ahead of print)
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Toruka AvawoOntika (TA)
Xopnynon AneuBeiag otnv Topun kK EMoUAwon Tpavpatoc

75 Inflammation
X Granulation- .
5 [ Proliferation i@
o) Release of growth &
= chemotactic factors Endothelial cell migration & Remodeling
2 Qummnmm@ml $
‘g S50 d Neovascularization /
5 mew /
o Phagocytosis of debris wroblast migration. adhesion. proliferatic . s
E Release of growth & / + Cellularity by apoptosis
= chemotactic factors Secretion of collagen & other exiraceliular /
B matrix components o Balanced secretion of
cg» 25 - mnnmf:.mm Contraction by myofibrobiasts mﬂm&i&w
g Reepithelialization /1‘ Collagen bundle size
b —complete by 72 hr for sterile, closed wound &
= ~prolonged for opan wound ~ Secretion of lysyl oxidase_
S -~ v
g 0.4 : : - 2 +‘I‘ Intermolecular collagen crosslinldngil
1 2 7 21 365
Days after wounding (logarithmic scale)
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2UVENELEC Aventapkouc MTX AvaAynoiag

KaBuotepnuévn EmovAwon Tpadpartog

TLELPOAMOTIKEC in VIVO — KALVIKEC MEAETEC — HETAOVAAUON

= eMidpaon MePLEYXELPNTLKOU stress otV EMOVAwON
= yootpiko bypass, CABG

= 0&uc MTX novog (VAS > 8 tic mpwtec 48h MTX)

= EMipovVoC Xpovioc MTX nmovoc

= KaBuotépnon XpOvou emoVAwong w¢ Kat 33%

= P kivéuvocg Aoipwénc tpavpatog

McGuire et al. Ann Behav Med, 2006; 31: 165 - 172
Walburn J et al. J Psychosom Res, 2009; 67: 253 — 271
Gouin JP, Kiecolt — Glaser JK. Immunol Allergy Clin N Am, 2011; 31: 81 — 93




Juveneleg O¢Eoc MTX Movou

KaBuotepnueévn EmovAwon Tpadpatog

AoOseveic pue VAS > 8

MedianWound Healing Time (days)

10 ¢

TLIc mpwtec 48h MTX
J Xxpovou enoVAwong katd 33%

P=0.023

Painscores8 Painscore>8
Pain score during first 48 hours postsurgery

McGuire et al. Ann Behav Med, 2006; 31: 165 — 172



V¥ Review Article

Adverse Effects of Local Anesthetic Infiltration
on Wound Healing

Marc C. Brower, M.D., and Michael E. Johnson, M.D., Ph.D.
Regional Anesthesia and Pain Medicine, Vol 28, No 3 (May-June), 2003: pp 233-240

= avootoAn Twv (2) tpwtwv otadiwv emoUAwonNnG
- inflammation ko grannulation — proliferation
=  MNXOWVLOMOG: KUTTAPOTOSLKOTNTA
- dLatapoyn opotootaong evéokuttapiov Ca++
= doooefapTtwWHEVN SpAcn, XPOVIKA OTLYU XOPNYNONG
= ? etbkotnta avaloya pe eidoc TA
= ? MTX kAR, ? xnAo&wdn



Tormuka AvoaucOntika (TA)
Avtikapkwviky Apdon ?7?7?

= QVOOPOULKN MEAETN

= emepPaocelc pllikng npootatektopng (Ca mpootatov)
= gmuokAnpidloc avaAynoia vs IV omioedn

= J BLoYnpukwyv SEKTWV UNOTPOTG KAPKIVOU

Exadaktylos AK et al. Anesthesiology, 2006; 105: 660 — 664
= avodpouIKA avaAuon

= emepPaocelc pootektopung, PV Block
= J moocootwv untotpomng KapKivou J, LETOoTACEWVY

Biki B et al. Anesthesiology, 2008; 109: 180 — 187
= mpokaivn: P Bepanevutikol deiktn cisplatin
NEPAMOTIK HEAETN, Spaon petaBoAitn otn OK Xnpewob/kou

Viale M et al. Anticancer Res, 2001; 21: 485 — 487




Tormuka AvoaucOntika (TA)
Avtikapkwiki Apdon ?7?7?

OUOTNHOTIKA OLVOLOKOTINOoN

» Quowka Kuttapa @oveig
Natural Killer Cells — NK Cells

= TA: dtéyepon NK cells otnv nepleyxetpntiky nepiodo

= KN €6LKN, KUTTOPLKN, OLVTLKOPKLVLKE 0lVOOOOITAVTN o)
= ? ubavn avrikapkvikn dpaon
Forget P, De Kock M. Ann Fr Anesth Reanim, 2009; 28: 751 — 768
= RCT, 65 pts, KOY, 2 opadec ENI * iv Atdbokaivn 20min mpo XT
= kavorowntikn MTX avaAynoia, L IL-6 kIL—1ra
= SatApnon wavotntac rmoAAanAocLlocpol AspdoKuTTAp WY
=  AuPBAuvvon petaBoAwv avooonowntikoU ano XT

Yardeni IZ et al. Anesth Analg, 2009; 109: 1464 — 1469




Tormuka AvoaucOntika (TA)

Neuponpootateutiki Apdon ??7?

= onpaocia

- MTX yvwolakeEg dtatapaxec
- veUPOAOVYLKEC eTiMAOKEG peta K/X, N/X emeppaoelg
= v ALboKaivn: TIELPOLUATIKEG MEAETEC
= ovtiappuOukn N 4 doon
= TPV 1] LETA LOXOLULKO EMELCOOLO

= TIEPLOPLOMOC BAABNC OTNV MEPUOYALULKN TTEPLOXN
= J, anontwonc veupwvwyv

= P VEUPWVWV TTOV EMLBLWVOUV
, Lei B et al. Neuroscience, 2004; 125: 691 — 701
" BEAleO'n SSEPS Hemmings HC. J Neurosurg Anaesthesiol, 2004; 16: 100 - 101
Cao H et al. Anesth analg, 2005; 101: 1163 — 1169
Popp SS et al. Neuroscience, 2011 (epub ahead of print)




Tormuka AvoaucOntika (TA)

Neuponpootateutiki Apdon ??7?

=  KAWLKEC peAEtec CABGs — iv Adokaiivn
*  TIPOEYXELPNTKA | WS K 48h MTX

= bolus 1 mgr/kgr — infusion 1Imgr/min
= gykepaAikn npootacia WOiwe os ZA
= BeAtiwon veupoPpuxoAoyKwV SoKLpacLwyv we K 1 xpovo peta

dpAon oto apXLKO OTASLO LOXOLUKOU KOTAPPAKTN
»  QMOKAELOMOG StaUAwv Na+, | cuvexol g ekOAWGONG VEVLPWVWV
« J €€avtAnonc ATP, anaywyn eAsuBepwv pilwv 02, |, ICP
= ovaotoAn 6paoncg YAoutapikoU Kot Kutoxpwpotog C

J MUP0odOTNONG VEUPWVLKAC OLTTOTITWONG

Wang D et al. Anesth Analg, 2002; 95: 1134 — 1141
Mathew JP et al. Stroke, 2009; 40: 880 — 887
Kellermann K, Jungvirth B. Semin Cardiothorac Vasc Surg, 2010; 14: 95 -101



NMaBoducioroyia — Biroxnueia Xeipouvpyknc Topnc
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PoAoc Avooomowntikol — KN2 — Kuttapou
«€V MOAAOLC» adLleUKpPLVIOTOC

MéAov Torukwv AvoloOntikwv
«UTTOGYOMEVO»
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= EDITORIAL B

Does Manipulating Local Surgical Wound Cytokines
Improve Surgical Outcomes?

Asokumar Buvanendran, MD, and Jeffrey S. Kroin, PhD

December 2010 ¢ Volume 111 « Number 6 www.anesthesia-analgesia.org 1335




