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3AUEM HY>KHA KOHIIEIIISI
XVPYPTUUYECKOTI'O CTPECCA?

Puck anecresnu
Pa3paboTka/cpaBHeHNE (HOBBIX) METOIUK
[Iporuao3 nociaeoneparOHHbIX OCI0KHEHUM

AJIEKBaTHOCTH/KaueCTBO aHECTS3UU B KAXKIOM
KOHKPETHOM KJIIMHUYECKOM CJIydae



OIIPEAEAEHNE

Cmpecc-cunopom Wnv 00uiul a0anmayuOHHbli CUHOPOM
OIIPEIECIIEH KaK COCTOSIHUE, ITPU KOTOPOM TTOSIBJISTFOTCS
OCTpbIC U3BMEHEHUS ()YHKIIMOHUPOBAHMWSI HEPBHOM,
SHJIOKPUHHOU, CEPACUYHO-COCYAUCTOH, ITUILIEBAPUTEIbHOM,
IBIXATEJIbHOW, PEMPOYKTUBHON CUCTEM, BI3BAHHBIE
MOBPEIKIAIOMIMMH (CTPECCOBBEIMHM) ar€HTaMU U
HAITPABJICHHBIE HA MHTETPALMIO 3AIIUTHBIX MEXaHU3MOB

Selye H. A syndrome produced by diverse nocuous agents // Nature. — 1936. — V. 138. - P. 32
Selye H. The alarm reaction // Canadian medical association journal. — 1936. — V. 34. — P. 706



OIIPEAEAEHUE

CTpecc —d3TO COCTOSIHME, OTJIMYHOE OT COCTOSIHUS MOKOS
H.Selye, 1974




OIIPEAEAEHMNE

Ctpecc (0T aHrII. Stress garpyska, HalnpspKEHUE; COCTOSTHHUES
TOBEIIIICHHOT'O HAPSIXKEHMS») — COBOKYITHOCTb

peaKIUii OpraHu3Ma Ha BO3ACHCTBUC Pa3INIHEIX
(daKTOpOB—CTpECcCcOpPOB ((pu3muecKux
WJIH TICHXOJIOTHYCCKUX),
COCTOSIHUC
HEPBHOM CHUCTEMBI Opranu3mMa (WiId OpraHu3Ma B IIeJI0M),

. B Meauiune, pr3noaoruu, ncuxojaQruu
BEIJCIISAIOT ITOJ0KUTEIBbHYIO (3yCTpece OT Jp.-Tped. V-
«XOPOIIIO») U OTPULIATCILHYIO (IHCTPECC OT ApP.-TPeU. LG
«ImoTeps») GopMbI cTpecca.



M3MeHeHHbIe (YHKIIUK U
pPEMOJETUPOBAHUE

__________________________________
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OcTtpble HapyIIECHUS

DKCTPEHHOCTH ;
5 ITAHOBOCTE - XUPYPTUHECKOE |  Ha ncxozHbl cTaryc u
"""""""""""""""""""""""""""""""""""""" 3ABOJIEBAHUE KOMITICHCAITUS
YEPHBIF K | XUPYPTUYECKOE | Octpeie napymers
JIEYEHUE Ha WCXOJHBIA CTaTyC
AHECTE3US |

[IpodunakTrka u KOppEeKIUs

. OMIIMpUYECKHE NpaBua [TEPUO/] | |
S ——— " BOCCTAHOBJIEHUS | [IeJIEHAIIPABJIIEHHOM TEPAINH |

1CXO[ 6



KOHEUYHBIN PE3YABTAT

YBelnmueHnue JOCTYIMTHOCTH SHEPTrOoCyOCTPaTOB 3a CUET

HNMCIOIINXCH 3aI1aCOB

— l'uneprimkemus

— l'unepimnuaemus

— AMuHOANUIypHUs

YcuiieHrMe TpaHCHopTa KUCIOpOoAa
— Taxukapaus

— AprepuanbHas TUIIEPTECH3US

— Taxu- 1 TunepIHod

CucremMHasi BOCIIAJIMTENIbHASI PEAKIIUS — YIIPABJICHUE
[ unepkoarynsinus — cOepeKeHUE
Hapymienne MOTOpUKM KUILIEYHUKA — COEpEKEHUE



KOHEUYHBIN PE3YABTAT

e VYBeINUYEHHUE JIO NATOB 34 CUET

PE3VYJIBTAT
HAYaJIbHOE YXYIIIEHUE COCTOSIHUS

KPUTUYHO
00BEM PE3EPBOB

OIITUMAJIbHBIN ITAPAMETP ITPOLIECCA

00paTHO NPOIOPLMOHAJICH TIKECTH
* [umepke

* HapyuieHue Mooy OCPEKEHUE



OCOBEHHOCTU X-CTPECCA

* [IpyUCYyTCTBYET MOIIHENIIINU BOCIIAIUTEIbHBIU KOMIIOHEHT
* B03MOXHbI IPEBEHTUBHBIC UHTEPBEHIIUU
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KOMIIOHEHTDI

Henpo3aHa10KpUHHBIA OTBET

BocnanurenbHas peakiuus

DHEpPreTUuYeCcKuii 0OMEH

NMMmyHOIOrHYeCcKre N3MEHEHHUA
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CIIMTHHOIM MO3rI

e (ComMaruueckas TpexHehpoHHas ad)(pepeHTHAs b

(HOLMIICITUBHBIC ITYTH)

* BereratuBHble ad)pepeHTHBIE BOJIOKHA



I'MIIOTAAAM

e Punnsunr-QakTopbl

¢ AKTI/IBaI_[I/I}I CUMIIATHUYCCKOI'O OTACJIA &




I'MITODPUS

e [IponaktuH
e [IpoornmomenaHOKOpTUH

— AJIPEHOKOPTUKOTPONVH

— B-sHmopdun




I'MITODPUS

e AHTHINYPETHUYCCKUN TOPMOH (Ba30IIp
e (CoMaTOTpOIHBI TOPMOH

* TupeoTponHbIN TOPMOH

)C




OPI' AHbI-MUIIIEHUA

e HanmouyeyHuku
— I'moxokopTHKOUAEI (KOPTH30.)
— MuHepaToKOpTHKOUEI (aIbI0CTEPOH)
— KarexomaMuHbI
* aJpeHaIUH
e noaMuH

e HOpaJpECHAIMH



e [lomxenynouHas xenesa

OPI' AHbI-MNIII

— ['mrokaron

— WHcynuH




OPI' AHbI-MUIIIEHUA

e [lluToBHIOHAS KETIE3a
— JIunoaTUpOHUH
— TpuroaTUpOHUH

— TerpaiioaTnpoHuH (THPOKCHUH)



YTAEBOAHBII OBMEH

* [unepriimkeMus

— HOPMO- WJIX T'MITONHCYJIMHCMUA

— riukorenoian3 (o 184ac)
— tmokoneorcHes (2,0-2,5— 4,4-5,Imr/kr/MunH)

— HWHCYJIMHOBas pe3ncTeHTHOCTH (0mokaga GLUT-4)

¢ I/IHCYJ'II/IHBaBI/ICI/IMBIC N MHCYJIMHC3aBHUCHUMBIC TKAHH



AUTINAHBINI OBMEH

e Jlunonus
— CBOOO/IHBIE )KMPHBIE KUCIIOTHI
— TJIALEPOJT

e Jletu u B3pOCIBIE

e [locnencrBusa
— KMpOBasi AMCTPODUS ICYCHU
— MHOKapAUOIUCTPOPus

— MBIIIIEYHAY CJI1a00CTh



BEAKOBBIVI OBMEH

o Kartabomm3m 6enka (PHO)
— BUCILIEPAJILHBIN
— CTPYKTYPHBbIN

* boJblye norepu
— TJIIOKOHEOreHe3 (alaHuH)
— MOYEBas SKCKPELUS

e AHAOOJIN3M — 3aKJIIOYNTEIbHAS YaCTh BOCCTAHOBJICHUS



OITEPATUBHAA TPABMA

adeperTHBIE TTyTH /(3,03/703 A. E., 20 70

—CIIAHHOM MO3r — OTATAMYC TKaHEBbIE
adbepeHTHBIE ITyTH KieTourass | TIPOKOAIyJISHTBI .
PWIMBHHT-(PAKTOPE! SHJIOTEIMA

BUII
Macca KICTOYHbIE
thochormrme ATTPAKTAHTBI
HapyILeHHe

CHMITATUYECKUI TIPOHHIIACMOCTH
OTZICTT HEPBHOU COCYTUCTOU CTCHKH

CHUCTEMBI
|
CHUCTEMA
MIUICMCHTA

‘ MOHOLMTBY
HapyILIeHNs

Makpodaru
Ady3um
HAJIIOYEUHNKI KHCIOpOMa 1

e

Ent

COCYbI

penepdysust

OKHCIJICHHE

OKCHIIAHTbI

MBIIIEYHOE
coKpalieHHe
TTUTIOTTUR
manaTanumusga
KOHCTNUKITIUS
)‘HHCpﬂHHaMH}[
TUTIENKWHEIN S
KaTaboJIu3M
Oenkor
HMHCYJIMHOBAS
NERNCTEHTHOCTh
TTHOKOHEOTeHeR
TITUKOTEeHOTTUR
fenkn ocTnoi hazmr
rurnenrenMusa
TENKOmON3

AHTHOKCUIAHTBI

Hakorieaue Na' 1 Bomsl

TJIFOKO3a JICHKOLIMTO3 OCTEOKTbLIMH
MOHO-, JTH- WK

TIOJIMOPraHHask
THOE OTPHULATENBHBINA HEJIOCTATOYHOCT
HYIC a30TY OartaHc

TUIepMETA0OMI3M | YBETMUYEHNE TIOTpeOieHns KUCTopora || YBEJIMYEHHE MHTEHCUBHOCTH SHEPIETHYECKOr0 OOMEHa




OITEPATUBHAA TPABMA

KJICTOUHAs TIPOKOAr YJIAHTBI
Macca
(oot

HapyILeHHe
SHKO3aHOMIBT TIPOHHLIAEMOCTH
COCY/IUCTOM CTEHKH

| -
CEHCHOMIM3ALIKS MOHOLITEY TUIIePrUIpaTaList
HOLIMLIEITTOPOB Makpoharu HHTEPTULIMATBHOIO

IPOCTPAHCTBA

HapyLICHUSA
i
AHTHUKOAr'YJIAHTbI KIICTKH
00pa3oBaHye THTIOKCHA

(I)AT
e

perepdysist
OKHCJICHUC

OKCHIIAHThI

AHTHOKCUIAHTBI

HapYILCHHS
byHKIWIA

MOHO-, IH1- W
TIOJTHOPTaHHAST
HEZIOCTATOYHOCTD
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I'EMOCTAS3

[loBpexaeHue >HA0TEINA
AxTuBanus (paKTOPOB CBEPTHIBAHUS
OOpa3oBaHue TpoMOMHA
Brrgenenne TAO®

AKTHBaILMS TPOMOOIIUTOB

[IproOpeTeHne NporeccoM CUCTEMHOCTH

Hapymienne MUKpOLUPKYIAINA



AHTUNKOATI'Y A5 NOHHAJ
AKTUBHOCTD

AKTHBaIMS KOAryJISIUOHHOIO KacKajia B CHCTEMHOM
KPOBOTOKE

AKTHUBaIIMsI aHTUKOATyJISIMOHHBIX (PAaKTOPOB
HcTonieHre BOBICUEHHBIX (DaKTOPOB
JIBC-cunapom:

— JIa0OPATOPHBIM

— KJIMHUYECKHHU



BOCITAZEHUNE

e TloBpexaeHue KJIETOK ¢ 00pa3oBaHUEM CBOOOIHBIX
dhochoaunuaon

e BricBoOOXOcHIE
— (ocdoaunaszsl A,
— mporteas
— THCTaMWHAa

— HHUTOKHUHOB



OOCPOANIIA3A A,

e (OOpazoBaHue u3 PochoIUNIUA0B apaxruJOHOBON KUCIOTHI, a
3aT€M MEJIUATOPOB BOCIAJICHHUS

— IPOCTArJaHauHOB
— JICUKOTPUEHOB

e (CeHcuTH3alMs HOLIMIICIITOPOB



ITPOTEASDI

e Hecnenuduueckuii npoTeoans
e AKTHUBAIUA
— KammmkpenH-KMHUHOBOM cucTeMbl (OpaInKHHIH)
— AKTHBAIIUS CUCTEMBI KOMIIJIEMEHTA
— I'emocraza u pudpuHOIN3a



ITMCTAMME

* CHWXEHHUE COCYAUCTOrO TOHYCA
* YCuJIeHHE MPOHUIIAEMOCTH COCYIUCTOK




LIMTOKWHBI

e [IpoBocnanuTeIbHbBIE

— ®HO, UJI-1, TAD, ..., 1JI-6
e [IpoTBOBOCHAIINTEIIBHBIE

— WJI-10, ..., 1JI-6

benku octpoi (ha3bl BOCHAJICHUS

no3utuBHbIe. CPb, 0 -aHTUXEMOTPUIICHH, O ;- AHTUTPUIICHH,
(hbeppUTHH, LEPYIOILIA3MHUH

HETaTUBHBIC. aJIbOYMHUH, TpaHC(HEPPHH
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OSHEPITOMETADBO/ANSM

e VBemmuenue 3aTpat(/moTpeOHOCTH) KHCIOpOIa

e ['mnepmeradbonu3m



KPUTHYECKOE COCTOAHHE

A
o ==
HEOOpaTUMBIN \ r -
CTpECC ) HUITIOKCHUA
TUCTPECC TXKECTHh CTPECCA —
MO NPOU3BOOHAS
———é CUTBL U BpeMeHU
7 8030€eUCMEUs]
IYCTPECC

HEEIN
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KOMITEHCALINA

JIEKOMITEHCAIUS

/ CTEIIEHD HAIIPSOKEHU A
SAIIIUTHBIX CHUJI
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OITEPALIMMOHHBIN CTPECC

THE LANCET Log in

SERIES | ANAESTHESIA | VOLUME 362, ISSUE 9399, P1921-1928, DECEMBER 06, 2003

Purchase

Anaesthesia, surgery, and challenges in postoperative

recovery

Prof Henrik Kehlet, MD 2 Jargen B Dahl, MD

Published: December 06,2003 « DOI: https://doi.org/10.1016/S0140-6736(03)14966-5

Summary

References
Surgical injury can be followed by pain, nausea, vomiting and ileus,
Uncited reference ) . 5 - " o
stress-induced catabolism, impaired pulmonary function, increased
Article Info cardiac demands, and risk of thromboembolism. These problems
can lead to complications, need for treatment in hospital,
eaec Sarnies postoperative fatigue, and delayed convalescence. Development of
safe and short-acting anaesthetics, improved pain relief by early

intervention with multimodal analgesia, and stress reduction by

PR Fapraget] Iy § ey g e G T Dprtl o Bl N e P i) [ || et I |

KaTa0oIu3M

00JIb

UIIEYC

11/0 TOIIHOTA U PBOTA
UMMYHOCYTIPECCHS
MOBPEKICHUE MHOKap/ia
jeroyHasi 1ucyHKIsI

HAPYIICHUS CUCTEMBI
remocrasa

Kehlet H., 2003
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OITEPALIMMOHHBIN CTPECC

THE LANCET

SERIES | ANAESTHESL KHHHHT{ECKH
XUPYPraYeCKUM CTPECC pacCMaTpHUBACTCS HE

[TPOBLJIEMbI

— KaK OIIEHUTh XUPYPTUIECKUIN CTPECC
— KaK KJIacCU(PUIIMpOBaTh
MO CJICOTICPAIMOHHBIE OCJIOKHEHUS

References
Surgical injury can

Uncited reference i 5 " " =
stress-induced catabolism, impaired pulmo

Article Info cardiac demands, and risk of thromboembolism. These problems Kehlet H.. 2003
can lead to complications, need for treatment in hospital, eniet .,

eaec Sarnies postoperative fatigue, and delayed convalescence. Development of

safe and short-acting anaesthetics, improved pain relief by early =

intervention with multimodal analgesia, and stress reduction by

[ Sopevretll - Ml ] e [l [ | el [ |



KOHITEITHI

['nyOnHa aHecTe3nu

Mapxkepsl cTpecca

CTpeccoBBIM OTBET M YaCTOTA 11/0 OCI0KHCHUI
AJIEKBAaTHOCTD aHECTE3UU

Y CKOPEHHOE BOCCTAHOBIIEHUE TIOCIIE XUPYPTUUECKOTO

BMCIIATCJIBCTBA



I'1YbVIHA AHECTESUU

PAHHUU NEPUOLNO

e (CucremMarnsaig TEUYECHNU UHTAIIIINOHHON MOHOAHECTE3UN

C. Snow, 1847
A. Guedel, 1920, 1937
G. Thomas et al., 1961



I'1YbVIHA AHECTESUU

COBPEMEHHbIN NEPMOA

e DJIEKTPOHEUPOPU3NOIOTUS
— DJIEKTpo3HIE(haTorpaMmma
— CrexTpalibHbI aHAJIN3

— BhrI3BaHHEIEC TTOTECHIIMATIBI
e (CokpallleHuE JJIOOHON MBIIIIIIBI
e (CokpallleHHE HIDKHEN TPETH MUIIECBOIA



MAPKEPDBI CTPECCA

e Peakuus BEreTaTMBHOIO OT/Ej1a HEPBHOM CUCTEMBI
e Jloka3arenn MHTEHCUBHOCTHU BOCIIAJUTEIBHON PEAKIIU

e HMHTEHCHBHOCTH a3pOOHOr0 MeTadOJIM3Ma



BEITETATUBHDBIE PEAKLIN

[TapameTpnl cucremuoii remoanaamuku (UCC, AJl)
[TapameTphl BHEIIHETO ObIXaHKs (YacTOTa U IIyOWHA JBIXaHMUS)
Peakiius 3padykoB ¥ MOJIOKEHHUE TJ1a3

Cl1e30T€4EHUE U ITOTOOT/ICIICHUE



BEIETATUBHDBIE PEAKLINN

e ['opMoHaNbHBIN IPOdHIIE (TOPMOHBI TUIIO(PH3a, HAAITOYCYHHKOB,

ITUTOBUIHON M TOIKEITYJOYHOM JKEIIe3)

1 cyOcTpaThl MeTabonm3Ma (TIIF0K03a, CBOOOIHBIC JKUPHEIEC KUCIIOTHI)



BOCITAANTE/AAbHAS PEAKLINZI

e AKTUBHOCTD JIENKOIIUTOB
e [lurokuns (11J1-6)
e (C-peaKkTUBHBIN OEJIOK

e (CucreMa KOMIIJIEMEHTA



ADPOBHBINI METABOAU3M

MHTEeHCUBHOCTH a3pOOHOI0 SHEPreTUYECKOro 0OMeHa

MeTtoa —HenpsIMOU KaJIOpUMETPUHA

MR = VO, x KK / IIIT,

rae [T —mnomans moBepXHOCTH Tea
KOK —kanopuueckuii 3xBuBajieHT O,

VO, =V, RO, - V- KO,



AAEKBATHOCTD Al

[Tonarue cmpecc-nopma
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CIPECC U OCAOKHEHWMAI

[TocTynupoBaHO, 4YTO 4eM OOJIBIIE BHIPAKEHHOCTh
ONEPAIMOHHOI0 CTPECCA, TEM BBIIIE YaCTOTa

MIEPUOIIEPALIMOHHBIX OCIOKHECHUM

Kehlet H. The stress response to anaesthesia and surgery:
release mechanisms and the modifying factors //
Clin. Anaesthesiol. — 1984. - V. 2. — P. 315-339



CIPECC N1 OCAOKHEHN

OPEN & ACCESS Freely available online @ PLOS] one

High Postoperative Serum Cortisol Level Is Associated
with Increased Risk of Cognitive Dysfunction Early after BI’ICOKa}I KOHHCHTP Al A

Coronary Artery Bypass Graft Surgery: A Prospective
Cohort Study KOpPTHU30J1a B IIJIa3M€ YTPOM

Dong-Liang Mu', Li-Huan Li?, Dong-Xin Wang", Nan Li', Guo-Jin Shan', Jun Li', Qin-Jun Yu?, Chun-Xia HOCHe OHep aHI/II/I

Shi?
LAkt o ottt loacs, e kg, Socaet Canto 5 Caniiatr Dhssnst, Gl Ao o Mkl icsces i Pt UM aCCOHI/II/IpOBaHa C 60H€C
Medical College, Beijing, China
(3 w
o BBICOKOU YaCTOTOM
g:sr;malit;e::g r::ﬁ’;;og::d:g::oo:d by surgery is proposed to play an important role in the pathogenesis of H O C JI e OH ep aHI/I OHH Of/i

Objective: To investigate the association between postoperative serum cortisol level and occurrence of cognitive
dysfunction early after coronary artery bypass graft surgery.

Design: Prospective cohort study. KOFHI/ITI/IBHOﬁ HI/IC ¢)YHKHI/II/I B

Setting: Two teaching hospitals.

- . _ai . 2 e
::(t;ea;s{.cg)ggén;?:rgd eozrra: b:n:(tzh ogg adult patients who were referred to elective coronary artery bypass graft surgery H epBI)I e 7 HH eI/I H O C J-I e

Intervention: None.

Main Outcome Measures: Neuropsychological tests were completed one day before and seven days after surgery. e’
Cognitive dysfunction was defined using the same definition as used in the ISPOCD1-study. Blood samples were KapHI/IOXI/IpyprI/IquKOI/I
obtained in the first postoperative moming for measurement of serum cortisol concentration. Multivariate Logistic

regression analyses were performed to assess the relationship between serum cortisol level and occurrence of

postoperative cognitive dysfunction.
Results: Cognitive dysfunction occurred in 39.8% (66 of 166) of patients seven days after surgery. Multivariate OHep aHI/II/I C I/ICKyc CTB eHHBIM

Logistic regression analysis showed that high serum cortisol level was significantly associated with the occurrence of
postoperative cognitive dysfunction (odds ratio [OR] 2.603, 95% confidence interval [CI] 1.371-4.944, P = 0.003).
Other independent predictors of early postoperative cognitive dysfunction included high preoperative New York Heart 6

Association functional class (OR 0.402, 95% Cl 0.207-0.782, P = 0.007), poor preoperative Grooved Pegboard test K OBOO aH_IeHI/IeM
score of nondominant hand (OR 1.022, 95% CI 1.003-1.040, P = 0.020), use of penehyclidine as premedication (OR
2.565, 95% Cl 1.109-5.933, P = 0.028), and occurrence of complications within seven days after surgery (OR 2.677,

95% Cl 1.201-5.963, P = 0.016). MU DL g 2009

Conclusions: High serum cortisol level in the first postoperative morning was associated with increased risk of
cognitive dysfunction seven days after coronary artery bypass graft surgery.

Citation: Mu D-L, Li L-H, Wang D-X. Li N, Shan G-J, et al. (2013) High Postoperative Serum Cortisol Level Is Associated with Increased Risk of Cognitive
Dysfunction Early after Coronary Artery Bypass Graft Surgery: A Prospective Cohort Study. PLoS ONE 8(10): e77637. doi: 10.137 1/journal.pone.0077637

Editor: Jianzhong Sun, Thomas Jefferson University, United States of America
Received May 31, 2013; Accepted September 12, 2013; Published October 15, 2013
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Early postoperative cognitive dysfunction is associated Y
vithbiiherepriisollesels inausd patients follomiuc hip IIOCTCONCPA IS

fracture surgery KOTHUTUBHOU
THCHyEEE
s aCCOILMUPOBAHA C
et | e 48 BBICOKOU
KOHILICHTpAaIueh
ADseract KOPTHU30J1a B IIa3Me

This study aimed to evaluate the relationship between plasma cortisol levels and the occurrence JiM.H.. 2013
il

of postoperative cognitive dysfunction (POCD) in aged patients following hip fracture surgery.

A total of 175 patients, aged 65 vears or older, who were scheduled for hip fracture surgery with

spinal anesthesia were enrolled. Perioperative plasma levels of cortisol and neurocognitive tests

were determined at 1 day preoperatively and 7 days postoperatively. Seventy-seven patients

completed both blood sample collections and neurocognitive tests. POCD occurred in 29.9 % of

patients at 7 days postoperatively. POCD patients presented significantly higher cortisol levels

compared with non-POCD patients (P < 0.05). Furthermore, plasma cortisol levels were

negatively correlated with mini-mental state examination (MMSE) scores at 7 days

postoperatively (P < 0.0001). A specificity of 93 % and a sensitivity of 35 % were identified for

the plasma cortisol measurement to discriminate POCD patients from non-POCD patients. The =

results suggest higher plasma cortisol levels are associated with POCD in aged patients

1 J it G 1 “11 - 1 |
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Perioperative risk prediction in the era of enhanced recovery:
a comparison of POSSUM, ACPGBI, and E-PASS scoring systems in major
surgical procedures of the colorectal surgeon

Nigel M. Bagnall* - Edward T. Pring "**® - George Malietzis'# - Thanos Athanasiou' - Omar D. Faiz'? -
Robin H. Kennedy "2 - John T. Jenkins '

Accepted: 28 July 2018 / Published online: 4 August 2018
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Abstract

Purpose This study aims to determine whether traditional risk models can accurately predict morbidity and mortality in patients
undergoing major surgery by colorectal surgeons within an enhanced recovery program.

Methods One thousand three hundred cighty patients undergoing surgery performed by colorectal surgeons in a single UK
hospital (2008-2013) were included. Six risk models were evaluated: (1) Physiology and Operative Severity Score for the
enumeration of Mortality and Morbidity (POSSUM), (2) Portsmouth POSSUM (P-POSSUM), (3) ColoRectal (CR-
POSSUM), (4) Elderly POSSUM (E-POSSUM), (5) the Association of Great Britain and Ireland (ACPGBI) score, and (6)
modified Estimation of Physiologic Ability and Surgical Stress Score (E-PASS). Model accuracy was assessed by observed to
expected (O:E) ratios and area under Receiver Operating Characteristic curve (AUC).

Results Eleven patients (0.8%) died and 143 patients (10.4%) had a major complication within 30 days of surgery. All models
overpredicted mortality and had poor discrimination: POSSUM 8.5% (O:E 0.09, AUC 0.56), P-POSSUM 2.2% (O:E 0.37, AUC
0.56), CR-POSSUM 7.1% (O:E 0.11, AUC 0.61), and E-PASS 3.0% (O:E 0.27. AUC 0.46). ACPGBI overestimated mortality in
patients undergoing surgery for cancer 4.4% (O:E=0.28, AUC =0.41). Predicted morbidity was also overestimated by
POSSUM 32.7% (O:E = 0.32, AUC =0.51). E-POSSUM overestimated mortality (3.25%, O:E 0.57 AUC = 0.54) and morbidity
(37.4%, O:E 0.30 AUC = 0.53) in patients aged > 70 years and over.

Conclusion All models overestimated mortality and morbidity. New models are required to accurately predict the risk of adverse
outcome in patients undergoing major abdominal surgery taking into account the reduced physiological and operative insult of
laparoscopic surgery and enhanced recovery care.

Keywords Enhanced recovery - Colorectal surgery - Preoperative risk - ERAS - ERP

Introduction

- e : Colorectal surgery carries inherent perioperative risks, par-
Electronic supplementary material The online version of this article ficilasly B e Beg gt Iti bidity [1]
(hitps://doi.org/10.1007/s00384-018-3141-4) contains supplementary HCERAER »‘" < "_r_) p_a "'Tn aibals = mu. l:mor ‘1 o Sl
mslerial, which is svaileble to suthorized users. Accurate risk stratification is essential to inform discussions
with patients in order to facilitate informed consent, to en-
! Edward T. Pring able surgical planning, and to anticipate the need for high

' ' y .- - ' '
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Bce ucrmoap30BaHHEBIE INTKAJIBI
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Bagnall N.M., 2018
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Neuroendocrine Stress Response and Heart Rate Variability:
A Comparison of Total Intravenous Versus

Balanced Anesthesia

Thomas Ledowski, MD, Berthold Bein, MD, Robert Hanss, MD, Andrea Paris, MD,
Wolfgang Fudickar, MD, Jens Scholz, prof. MD, and Peter H. Tonner, Prof. MD

Department of Anaesthesiology and Intensive Care Medicine, University Hospital Schleswig-Holstein Campus Kiel,

Germany

Attenuating intraoperative stress is a key factor in im-
proving outcome. We compared neuroendocrine
changes and heart rate \'.1ri.1bilil_\‘ (HRV) during bal-
anced anesthesia (BAL) versus total IV anesthesia
(TIVA). Forty-three patients randomly received either
BAL (sevoflurane/remifentanil) or TIVA (propofol/
remifentanil). Depth of anesthesia was monitored by
bispectral index. Stress hormones were measured at 7
time points (P1 = baseline; P2 = tracheal intubation; P3
skin incision; P4 = maximum operative trauma; P5
end of surgery; P6 = tracheal extubation; P7 = 15 min
after tracheal extubation). HRV was analyzed by power
spectrum analysis: very low frequency (VLF), low fre-
quency (LF), high frequency (HF), LF/HF ratio, and to-

tal power (TP). LF/HF was higher in TIVA at P6and TP
was higher in TIVA at P3-7 (P3: 412.6 versus 94.2; P4:
266.7 versus 114.6; P5:290.3 versus 111.9; P6: 1523.7 ver-
sus 658.1; P7: 1225.6 versus 342.6 ms®). BAL showed
higher levels of epinephrine (P7: 100.5 versus 54 pg/
mL), norepinephrine (P3: 221 versus 119.5; P4: 194 ver-
sus 130.5 pg/mL), adrenocorticotropic hormone (P2
10.5 versus 7.7; P5: 5.3 versus 3.6; P6: 10.9 versus 5.3; P7:
20.5 versus 7.1 pg/mL) and cortisol (P7: 6.9 versus 3.9
ug/dL). This indicates a higher sympathetic outflow
using BAL versus TIVA during ear-nose-throat
surgery.

(Anesth Analg 2005;101:1700-5)

he stress response to surgery is characterized by

increased release of catabolic and immunosup-

pressive pituitary hormones and activation of the
,s.\‘mpdlhetic nervous system (1). Excessive intraoper-
ative stress may influence outcome, length of hospital
stay, and overall costs of hospital care (2,3). Because
there is evidence that the choice of anesthetic may
influence the intraoperative stress response (4), we
compared sevoflurane-based balanced anesthesia
(BAL) with total IV anesthesia (TIVA). Although both
regimens are commonly used, there are no data com-
paring the stress response during administration of
TIVA versus BAL technique in a consistent surgical

Measurement of circulating stress hormones re-
quires blood samples and laboratory analyses and is
therefore not suitable for bedside monitoring of intra-
operative stress. Thus, noninvasive measurement of
stress-related physiological changes is highly desir-
able. Heart rate variability (HRV) may reflect auto-
nomic nervous system (ANS) activity. Different fre-
quency bands of the HRV power spectrum are related
to the sympathetic and parasympathetic activity of the
ANS (5). Thus, stress-related sympathetic activation
may induce a similar change in the HRV pattern
observed.

Because HRYV is influenced both by volatile and IV

COanancupoBaHHas

aHecTe3ns B OOJbBIIEH
CTEIICHU aKTUBHUPYET
CUMIATUYECKUU OTHEI
HEPBHOM CUCTEMBI, YEM
TOTaJIbHAsA BHYTPUBCHHAS

AHCCTC3UAA
Ledowski T, 2005
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Clinical Research Article

Comparison of the neuroendocrine and inflammatory HaHapOCKOHI/IqCCKaH
responses after laparoscopic and abdominal hysterectomy
I'MCTCPIKTOMMUS HC OKa3adJid
Tae Kwane Kim, and Jun Rho Yoon
Department of Anesthesiology and Pain Medicine, College of Medicine, The Catholic University of Korea, Bucheon, Korea HOHO)I(I/ITGHBH OFO BHI/IHHI/IH Ha
HEUPOIHIOKPUHHBIN OTBET
Background: Laparoscopic surgery is associated with a more favorable clinical outcome than that of conventional (KO HHeHTp aHHIO KOpTH3 OH a) y

open surgery. This might be related to the magnitude of the tissue trauma. The aim of the present study was to
examine the differences of the neuroendocrine and inflammatory responses between the two surgical techniques.

Methods: Twenty-four patients with no major medical disease were randomly assigned to undergo laparoscopic HO 3Han/IMO CHI/I3 I/Iﬂa

(n = 13) or abdominal hysterectomy (n = 11). Venous blood samples were collected and we measured the levels of

interleukin-6 (IL-6), CRP and cortisol at the time before and after skin incision, at the end of peritoneum closure and
ailh:nd Z-I,h am:ruperu‘l{i(m.m o o - S o CHCTeMHym BOCHaHHTeHBHYIO

Results: The laparoscopic hysterectomy group demonstrated less of an inflammatory response in terms of the serum

IL-6 and CRP responses than did the abdominal hysterectomy group, and the laparoscopic hysterectomy group had aK H B aBH HHH

a shorter hospital stay (P < 0.05). The peak serum IL-6 (P < 0.05) and CRP concentrations were significantly less pe H IO Cp e C
increased in the laparoscopic group as compared with that of the abdominal hysterectomy group (P < 0.05), while o A
the serum cortisol concentration showed a similar time course and changes and there were no significant difference OHe aHI/IeI/I BBIH OHHeHHOI/I
between the groups. The response of interleukin-6 showed a significant correlation with the response of CRP (r = 0.796; p )

P <0.05).

Conclusions: The laparoscopic surgical procedure leaves the endocrine metabolic response largely unaltered as OTK BITBIM I[OCT HOM

compared with that of open abdominal hysterectomy, but it reduces the inflammatory response as measured by the p y

IL-6 and CRP levels. (Korean | Anesthesiol 2010; 59: 265-269)

Kim T.K., 2010

Key Words: Cytokines, Hysterectomy, Interleukine-6, Laparoscopy, Surgical procedures.
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Preoperative Smoking Habits and Postoperative Pulmonary
Complications

Leslie G. Bluman, MPH, Lori Mosca, MD, MPH, PhDE#EZ, Nancy Newman, MS, David G. Simon, MD, MSc

o PlumX Metrics
DOI: https://doi.org/10.1378/chest. 113.4 883

Abstract  Full Text References |
Objective
To examine the effect of preoperative smoking behavior on postoperative pulmenary complications.

Design
Prospective cohort study.

Setting

The Veterans Administration Medical Center, Syracuse, NY.

Participants
Patients scheduled for noncardiac elective surgery (n=410).

Measurements and results
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Smoking and Joint Replacement:
Resource Consumption
and Short Term Outcome

Carlos J. Lavernia, MD*; Rafael J. Sierra, MD*;
and Orlando Gomez-Marin, MSc, PhD**

Smoking has been shown (o increase morbidity
and mortality in surgical procedures. Microvas-
cular and trauma surgeons have documented the
adverse effect of smoking in the healing of skin
flaps and increased complication rates in the
treatment of nonunions. In addition, spine sur-
geons have shown the adverse effects of smoking
in fusion rates. The objective of this study was to
assess the effects of smoking on the incidence of
short term complications, resource consumption,
and length of hospital stay of patients undergoing
arthroplasty of the hip and knee. Two hundred
two patients who underwent joint replacement
surgery were evaluated. A smoking history was
assessed for all patients. The number of packs
multiplied by the number of years as a smoker
were calculated. Operative and anesthesia time
and medical severity of illness were documented
on all patients, Short term outcome was assessed
using hospital charges, length of stay, inhospital
consults, and the presence and number of com-
plications during the acute hospitalization. One
hundred forty-one primary and 61 revision pro-
cedures were done. The mean age of the patients
was 66.07 years. Sixty-one percent of the patients

had osteoarthritis, 3.9% had rheumatoid arthri-
tis, 4.9% had osteonecrosis, 28% had a failed to-
tal knee or hip arthroplasty and 2% had a
periprosthetic fracture. There were 25 patients
who smoked and 177 patients who did not smoke.
For patients who currently smoke, the mean
number of packs of cigarettes smoked per day
multiplied by the number of years as a smoker
was 28.3. The average length of stay in the hospi-
tal was 5.1 days and the average hospital charges
were $31,315. Patients who smoked were younger
and had fewer comorbidities than patients who
did not smoke. However, patients who smoked
were found to have statistically longer surgical
time and higher charges adjusted for age, proce-
dure, and surgeon than patients who did not
smoke. Patients who smoked also had longer
anesthesia times. A history of smoking is obtained
casily on all patients. Preoperative screening for
nicotine use can predict operative time and
health resource consumption. The exact reasons
why patients who smoked had higher hospital
charges remain elusive. Probable reasons include
higher degree of operative complexity (orthopae-
dic severity of illness). In addition patients who
smoked previously also had better short term
ontcome than natients wha enrrentlv smake Thic

3a 4 HeJleNIM 10 onepaluu —
yJIy4IlaeT KPaTKOCPOYHBIE
[MoKa3zaTejn ucxoaa

XUPYPTrUYECKOTO JICUECHU

Lavernia C.J., 1999
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Relationship Between the Duration of the Preoperative

Smoke-Free Period and the Incidence of Postoperative
Pulmonary Complications After Pulmonary Surgery

| Masashi Nakagawa, MDE# TS, Hideo Tanaka, MD, Hideaki Tsukuma, MD, Yoshihiko Kishi, MD

o PlumX Metrics
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Abstract Full Text Images References

Abstract

Study objective
To examine the relationship between the duration of the preoperative smoke-free period and the development of
postoperative pulmonary complications (PPCs) in patients who underwent pulmonary surgery, and the optimal

timing of quitting smoking.

Osaka Medical Center for Cancer and Cardiovascular Diseases, Osaka, Ji
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Smoking Is a Risk Factor for
Incisional Hernia

Lars Tue Serensen, MD; Ulla B. Hemmingsen, RN; Lene T. Kirkeby, MD; et al
» Author Affiliations | Article Information

Arch Surg. 2005;140(2):119-123. doi:10.1001/archsurg.140.2.119

Ahctract
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Hypothesis A number of risk factors for incisional hernia have been identified,
but the pathogenesis remains unclear. Based on previous findings of smoking as
arisk factor for wound complications and recurrence of groin hernia, we studied
whether smoking is associated with incisional hernia.

Design Cohort study. Clinical follow-up study for incisional hernia 33 to 57
months following laparotomy for gastrointestinal disease. Variables predictive
for incisional hernia were assessed by multiple regression analysis.

Setting Department of Surgery, Bispel oy website uses cookies to enhance your experient
Conenhaaen. Nenmark. “Continue,” you are agreeing to our e y | €
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Effect of preoperative abstinence on poor postoperative
outcome in alcohol misusers: randomised controlled trial

Hanne Tonnesen, Jacob Rosenberg, Hans | Nielsen, Verner Rasmussen, Christina Hauge,

Ib K Pedersen, Henrik Kehlet

Abstract

Objective To evaluate the influence of preoperative
abstinence on postoperative outcome in alcohol
misusers with no symptoms who were drinking the
equivalent of at least 60 g ethanol/day.

Design Randomised controlled trial.

Setting Copenhagen, Denmark.

Subjects 42 alcoholic patients without liver discase
admitted for elective colorectal surgery.
Interventions Withdrawal from alcohol consumption
for 1 month before operation (disulfiram controlled)
compared with continuous drinking.

Main outcome measures Postoperative complications
requiring treatment within the first month after
surgery. Perioperative immunosuppression measured
by delayed type hypersensitivity; myocardial ischaemia
and arrhythmias measured by Holter tape recording;
episodes of hypoxaemia measured by pulse oximetry.
Response to stress during the operation were assessed
by heart rate, blood pressure, serum concentration of
cortisol, and plasma concentrations of glucose,
mterleukin 6, and catecholamines.

Results The intervention group developed
significantly fewer postoperative complications than
1% v 74%, P=0.02).
Delayed type hypersensitivity responses were better in
the intervention group before (37 mm® v 12 mny’,

P =0.04), but not after surgery (3 mm? v 3 mm?).

the continuous drinkers (?

Development of postoperative myocardial ischaemia
(23% ¢ %) and arrhythmias (¢ v 86%) on the
second postoperative day as well as nightly

hypoxaemic episodes (4 v 18 on the second
postoperative night) occurred significantly less often
in the intervention group. Surgical siress responses
n eronn (P< 0 05)

¥ lower in the interven

stay and need more secondary surgery. The most com-
mon complications are infections, cardiopulmonary
msufficiency, and episodes of bleeding. The pathogenic
mechanisms are probably preoperative immunosup-

pression, preclinical cardiac insufficency, hacmostatic
imbalance, and an e

ggerated response to surgical
stress” In non-surgical patients such dysfunctions are
often reversible after withdrawal from alcohol.”

We investigated the nfluence of 1 month of preop-
erative abstinence from alcohol on postoperative mor-
bidity in a controlled randomised design.

Methods
Protocol

We planned to evaluate a minimal relevant difference
above 50% between the groups. The complication rate
in the alcohol misusers was estimated as 67-75%. * We
were willing to accept a high type 1 failure because of
the relatively few side effects of intervention compared

with the poor outcome otherwise, whereas we would
not overlook a possible benefit in this high risk group
(22 =0.10, §=0.05). The number of included patients
was then caleulated 1o 2x 18, The inclusion criteria
were alcohol misuse of five or more drinks (60 g of
ethanol) a day without dinical or historical evidence of
alcohol related illness (cirrhosis, hepatitis, pancreatitis,
polyneuropathy, Wernicke-Korsakoff syndrome) in
patients suffering from colorectal disease who prob-
ably required elective surgical intervention. Only
patients without disseminated malignant disease or
signs of bowel obstruction scheduled for intended
radical surgery were ncdluded.

To avoid surgical delay the patients were included
in the trial before the final dedision for operation was
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Effect of Sedative Premedication on
Patient Experience After General
Anesthesia

A Randomized Clinical Trial
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Abstract

Importance Sedative premedication is widely administered before surgery, but
little clinical evidence supports its use.

Objective To assess the efficacy of sedative premedication on perioperative
patient experience.

Design, Setting, and Participants A randomized clinical trial, the PremedX
study, enrolled 1062 adult patients wh '

. . Our website uses cookies to enhance your experi
been scheduled for various elective sur :

"Continue,” you are agreeing to our cookie
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ABSTRACT
Background

Postoperative pain remains a significant problem following paediatric surgery. Premedication with a suitable agent may improve its
management. Clonidine is an alpha-2 adrenergic agonist which has sedative, anxiolytic and analgesic properties. It may therefore be a
useful premedication for reducing postoperative pain in children.

Objectives

To evaluate the evidence for the effectiveness of clonidine, when given as a premedication, in reducing postoperative pain in children
less than 18 years of age. We also sought evidence of any dinically significant side effects.

[Ipemenukanus KJIOHUIUHOM

CHHNXKACT THAXKCCTD

ITOCJICOIICPATMOHHOI'O
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JeTen

Lambert P., 2014
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Current Guidelines for Antibiotic
Prophylaxis of Surgical Wounds — CHWIKACT 9aCTOTY HArHOCHUA

[ PRINT (E) COMMENTS siAre () I HOCH@OHepaHI/IOHHOﬁ paHBI

RONALD K. WOODS, M.D., PH.D., and E. PATCHEN DELLINGER, M.D., University of Washington
Medical Center, Seattle, Washington

Am Fam Physician. 1998 Jun 1;57(11):2731-2740

Appropriately administered antibiotic prophylaxis reduces the incidence of surgical wound WOOdS R K-, 1998
infection. Prophylaxis is uniformly recommended for all clean-contaminated, contaminated
and dirty procedures. It is considered optional for most clean procedures, aithough it may be
indicated for certain patients and clean procedures that fulfill specific risk criteria. Timing of
antibiotic administration is critical to efficacy. The first dose should always be given before
the procedure, preferably within 30 minutes before incision. Readministration at one to two
half-lives of the antibiotic is recommended for the duration of the procedure. In general,
postoperative administration is not recommended. Antibiotic selection is influenced by the
organism most commonly causing wound infection in the specific procedure and by the
relative costs of available agents. In certain gastrointestinal procedures, oral and
intravenous administration of agents with activity against gram-negative and anaerobic
bacteria is warranted, as well as mechanical preparation of the bowel. Cefazolin provides
adequate coverage for most other types of procedures.

Postoperative wound infections have an enormous impact on patients' quality of life and contribute

substantially to the financial cost of patient care. The potential consequences for patients range

from increased pain and care of an open wound to sepsis and even death. Approximately 1 million 66
patients have such wound infections each year in the United States, extending the average hospital

stay by one week and increasing the cost of hospitalization by 20 percent ! This translates to an

additional $1.5 billion in health care costs annually.2
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Reduction of postoperative mortality and morbidity with
epidural or spinal anaesthesia: results from overview of

randomised trials

Anthony Rodgers, Natalie Walker, S Schug, A McKee, H Kehlet, A van Zundert, D Sage, M Futter,

G Saville, T Clark, S MacMahon

Abstract

Objectives To obtain reliable estimates of the effects
of neuraxial blockade with epidural or spinal
anaesthesia on postoperative morbidity and mortality.
Design Systematic review of all trials with
randomisation to intraoperative neuraxial blockade or
not.

Studies 141 trials including 9559 patients for which
data were available before 1 January 1997. Trials were
eligible irrespective of their primary aims,
concomitant use of general anaesthesia, publication
status, or language. Trials were identified by extensive

scarch methods, and substantial amounts of data were

obtained or confirmed by correspondence with
trialists.

Main outcome measures All cause mortality, deep
vein thrombosis, pulmonary embolism, myocardial
mfarction, ransfusion requirements, pneumonia, other
mfections, respiratory depression, and renal filure
Results Overall mortality was reduced by about a
third in patients allocated to neuraxial blockade (103
deaths/4871 patients versus 144/4688 patients, odds
ratio = 0.70, 95% confidence interval 0.54 o 0.90,

P = 0.006). Neuraxial blockade reduced the odds of

decp vein thrombosis by 44%, pulmonary embolism

by 55%, ransfusion requirements by 50%, pneumonia
by 39%, and respiratory depression by 59% (all
P < 0.001). There were also reductions in myocardial

infarction and renal Rilure. Although there was

limited power to assess subgroup effects, the
proportional reductions in mortality did not cdlearly

differ by surgical group, type of blockade (epidural or

Introduction

Anaesthesia s commonly dassified into two main
techniques: general anaesthesia, in which gaseous or
ntravenous drugs achieve central neurological depres-
sion, and regional anaesthesia, in which drugs are
administered directly to the spinal cord or nerves to
locally block afferemt and efferent nerve input.’
Regional anaesthesia for major thoracic, abdominal, or
leg surgery relies on neuraxial blockade by injection of
local anacsthetic drugs into either the subarachnoid
space (spinal anaesthesia) or into the epidural space
surrounding the spinal fluid sac (epidural anaesthesia).

The risks of fatal or life threatening events are
increased several fold afier major surgery, but there is
debate about whether the type of anaesthesia has any
substantive effect on these risks. Neuraxial blockade
has several physiological effects that provide a
rationale for expecting to improve outcome with this
technique.’ However, the few clinical trials of epidural
or spinal anaesthesia that have focused specifically on
fatal or life threatening events have generally been oo
small 1o detect effects of plausible size reliably. To pro-
vide more reliable estimates of the effects of neuraxial
blockade on postoperative morbidity and mortality,
we conducted a systematic review of all relevant

randomised trials.

Methods

Identification of trials and data collection

We sought to identify all trials in which patients were
randomised o receive intraoperative neuraxial block-
ade (with enidural or sninal anaesthesia) or not We did
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Abstract
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of neuraxial blockade with epidural or spinal
anaesthesia on postoperative morbidity and mortality.
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randomisation to intraoperative neuraxial blockade or
not.

Studies 141 trials including 9559 patients for which
data were available before 1 January 1997. Trials were
eligible irrespective of their primary aims,
concomitant use of general anaesthesia, publication
status, or language. Trials were identified by extensive
scarch methods, and substantial amounts of data were
obtained or confirmed by correspondence with
trialists.

Main outcome measures All cause mortality, deep
vein thrombosis, pulmonary embolism, myocardial
mfarction, ransfusion requirements, pneumonia, other
mfections, respiratory depression, and renal filure
Results Overall mortality was reduced by about a
third in patients allocated to neuraxial blockade (103
deaths/4871 patients versus 144/4688 patients, odds
ratio = 0.70, 95% confidence interval 0.54 o 0.90,

P = 0.006). Neuraxial blockade reduced the odds of
decp vein thrombosis by 44%, pulmonary embolism
by 55%, ransfusion requirements by 50%, pneumonia
by 39%, and respiratory depression by 59% (all

P < 0.001). There were also reductions in myocardial
infarction and renal failure. Although there was
limited power to assess subgroup effects, the
proportional reductions in mortality did not cdlearly

differ by surgical group, type of blockade (epidural or

Introduction

Anaesthesia s commonly dassified into two main

techniques: general anaesthesia, in which gaseous or
ntravenous drugs achieve central neurological depres-
sion, and regional anaesthesia, in which drugs are
administered directly to the spinal cord or nerves to
locally block afferemt and efferent nerve input.’
Reg

leg surgery relies on neuraxial blockade by injection of

mal anaesthesia for major thoracic, abdominal, or

local anacsthetic drugs into either the subarachnoid
space (spinal anaesthesia) or into the epidural space
surrounding the spinal fluid sac (epidural anaesthesia).

The risks of fatal or life threatening events are
increased several fold afier major surgery, but there is
debate about whether the type of anaesthesia has any
substantive effect on these risks. Neuraxial blockade
has several physiological effects that provide a
rationale for expecting to improve outcome with this
technique.’ However, the few clinical trials of epidural
or spinal anaesthesia that have focused specifically on
fatal or life threatening events have generally been oo
small 1o detect effects of plausible size reliably. To pro-
vide more reliable estimates of the effects of neuraxial
blockade on postoperative morbidity and mortality,
we conducted a systematic review of all relevant

randomised trials.

Methods

Identification of trials and data collection

We sought to identify all trials in which patients were
randomised o receive intraoperative neuraxial block-
ade (with enidural or sninal anaesthesia) or not We did
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Pe3ynbTaThl 1151 periOHapHbIX METOIUK:
CHmxenne oomeit neraapHocT Ha 30 %
CHMKEHHUE 4aCTOTHI.

JIETOYHBIX HHPEKIIMOHHBIX OCI0XKHEHUN

Ha 39%
- IEIPECCHUM JbIXaHus Ha 55%
- cllydaeB TPOMO0IMOOINHU JIETOYHOM
apTepuu Ha 55%
- octporo nuHdapkra muokapa Ha 33 %
- o0bema nepenutoi kposu Ha 50%

OCTPOM MMOYEUHOU HEJOCTATOYHOCTH Ha
43%
Rogers et al., 2000
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The Catecholamine, Cortisol, and Hemodynamic
Responses to Mild Perioperative Hypotbermia

A Randomized Clinical Trial

Steven M. Frank, M.D.,* Michael S. Higgins, M.D.,t Michael J. Breslow, M.D.,3 Lee A. Fleisher, M.D.,
Randolph B. Gorman, M.D.,t James V. Sitzmann, M.D.,§ Hershel Raff, Ph.D.,| Charles Beattie, M.D.#

Background: Unintended hypothermia occurs frequently
during surgery and may have adverse effects on the cardio-
vascular system. Although the mechanisms responsible for
the cardiovascular manifestations of hypothermia are unclear,
it is possible that they are sympath ically diated. In this
prospective study, relationships between body temperature,
the neuroendocrine response, and hemodynamic changes in
the perioperative period were examined.

Metbods: Seventy-four elderly patients, undergoing abdom-
inal, thoracic, or lower extremity vascular surgical procedures,
were randomly assigned to either “routine care” (n = 37) or
“forced-air warming™ (n = 37) groups. Throughout the intra-
operative and carly postoperative periods, the routine care
group received standard thermal care, and the forced-air
warming group received forced-air skin-surface warming. Core
temperature, forearm minus fingertip skin-surface tempera-
ture gradient, and pl CONC ti of epinephrine,
norcpinephrine, and cortisol were measured throughout the
perioperative period, and the two groups were compared. In

* Assistant Professor, Department of Anesthesiology and Critical
Care Medicine, The Johns Hopkins Medical itutions, Bal
Maryland

t Assistant Professor, Department of Anesthesiology, Vanderbilt
University, Nashville, Tennessee

# Associate Professor, Department of Anesthesiology and Critical
Care Medicine, The Johns Hopkins Mcdical Inst It -
Maryland

§ Associate Professor, Department of Surgery, The Johns Hopkins
Medical Institutions, Baltimore, Maryland

| Professor, Depantment of Medicine, St. Luke's Medical Center,
The Medical College of Wisconsin, Milwaukee, Wisconsin

addition, heart rate and arterial blood pressure were compared
between groups.

Results: The routine care and forced-air warming groups did
not differ with regard to age, sex, type of surgical procedures,
anesthetic techni or p P ive 1g: Mecan core
temperature was lower in the routine care group on admission
to the postanesthetic care unit (routine care, 35.3 = 0.1°C;
forced-air warming, 36.7 + 0.1°C; P = 0.0001) and remained
lower during the early postoperative period. Forearm minus
fingertip skin-surface temperature gradient (an index of pe-
ripheral vasc iction) was gr in the ine care
group in the early postoperative period. The mean norepi-
nephrine concentration (pcg/ml) was greater in the routine
care group immediately after surgery (480 = 70 vs. 330 = 30,
P = 0.02) and at 60 min (530 + 50 vs. 340 + 30, P = 0.002) and
180 min (500 + 8O vs. 320 + 30, P = 0.004) postoperatively.
Mean cpinephrine concentrations were not significantly dif-
ferent between groups. Mean cortisol concentrations were in-
creased in both groups during the carly postoperative period
(P < 0.01), but the differences between groups were not sig-
nificant. Systolic, mean, and diastolic arterial blood pressures
were significantly higher in the routine care group.

Conclusi Compared with pati in the forced-ai
warming group, patients receiving routine thermal care had
lower core temperatures, a greater degree of peripheral va-
soconstriction, higher norepinephrine concentrations, and
higher arterial blood pressures in the early postoperative pe-
riod. These findings suggest a possible mechanism for hypo-
thermia-related cardiovascular morbidity in the perioperative
period. (Key words: Hormones: cortisol. Hypothermia: peri-

operative. Sympathetic nervous sy catechol
nephrine; pinephrine. Th gulati ri
tion.)

UNINTENDED perioperative hypothermia occurs in
- - [ .

[ unorepmust — (hakTop
pUCKa OCJIOKHEHUHU U
JIETAIbHOCTH

Frank S.M., 1995
Sessler D.I., 1997
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Lowest core body temperature and adverse outcomes associated with coronary artery
bypass surgery
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Abstract

To examine the effect of lowest core body temperature on adverse outcomes associated with coronary artery
bypass graft (CABG) surgery, data were collected on 7134 isolated CABG procedures carried out in New
England from 1997 to 2000. Excluded from the analysis were patients with pump times <60 and =120 min and
those operated upon using continuous warm cardioplegia. Data for lowest core temperature were divided into
quartiles for analysis (31.4°C, 31.5-33.1°C, 33.2-34.3°C, and =34.4°C)

Patients with lower core body temperature on cardio-pulmonary bypass (CPB) had higher in-hospital mortality
rates. Crude mortality rates were 2 9% in the £31.4°C group, 2.1% in the 31.5 - 33.1°C group, 1.3% in the 33.2 -
34.3°C group and 1.2% in the 234.4°C group. The trend toward higher mortality as core temperature decreased
was statistically significant (pyng<0.001). Adjustment for differences in patient and disease characteristics did

not significantly change the results and the test of trend remained significant (p<0.001).

Rates of perioperative stroke were somewhat lower in the colder groups. Rates in the two colder groups
were0.9% compared with 1.6% and 1.4% in the warmer groups (py;eng = 0.082). This remained a marginal

but significant trend after adjustment for possible confounding factors (p=0.044).

Low core body temperatures on CPB are associated with higher rates of in-hospital mortality among
isolated CABG patients. Rates of intra- or postoperative use of an intra-aortic balloon pump are also
higher with lower core temperatures. We concluded that temperature management strategy during
CABG surgery has an important effect on patient outcomes.

['vnorepmus mOBBIIIAET
YaCTOTY OCJIO)KHEHUU U
YPOBEHD JIETAJTbHOCTH B
KapAUOXUPYPruu

DefFoe G.R., 2003
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ABSTRACT

Inadvertent perioperative hypothermia is a significant problem in patients
undergoing either emergency or elective orthopedie surgery, and is associated with
increased morbidity and mortality. Though in general the incidence of inadvertent
perioperative hypothermia in postoperative recovery rooms has been decreasing
over the last 2 decades, it still remains a significant risk in certain specialty
practices, such as orthopedic surgery. This review article summarizes the currently
available evidence on the incidence, risk factors, and complications of inadvertent
perioperative hypothermia. Also, the effective preventive strategies in dealing with
inadvertent perioperative hypothermia are reviewed and essential clinical
guidelines to be followed are summarized.

Inadvertent perioperative hypothermia, defined as an involuntary drop in core body
temperature to <35°C (95°F), is a condition associated with significant morbidity
and mortality.1 This phenomenon has been reported in both emergency orthopedic
admissions, such as fracture management, as well as in the elective setting such as
arthroscopy, arthroplasty, and spine surgery.

In a study conducted in the United Kingdom including 781 elderly patients with a
mean age of 8o years who presented with hip fractures, the 30-day mortality rate
was 15.3% in patients who were admitted with a tympanic temperature of <36.5°C

and anlir - 1% in natiants whn maintainad a3 ttmnanie tamnaratnra af 2k ~°C tn

['vnorepmus mOBBIIIAET
4acToTy
IIOCJIEOTIEPALIMOHHBIX
OCJIOKHEHUH B BUJIE
MHCYJIbTA U CEICUca, a
TAKX€ U YPOBEHbD
JIETAJILHOCTHU B
TPaBMaTOJIOTUU U

OPTOIICANHU
Boddu C., 2018
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Fast Cortisol-Induced Inhibition of the
Adrenocorticotropin Response to Surgery in
Humans

HERSHEL RAFF, ROBERT J. FLEMMA, JAMES W. FINDLING, DEBRA K. NELSON FI/IprOKOpTI/IBOH B I[OBG
4 The Journal of Clinical Endocrinology & Metabolism, Volume 67, Issue 6, 1 5 OO MI‘ ! BBeI[eHHBIﬁ B

December 1988, Pages 1146-1148, https://doi.org/10.1210/jcem-67-6-1146

Volume 67, Issue 6 Published: 01 December 1988  Article history v
§ Bimcernbzng 1068 MOMCHT Ha4aJja OIICPpallnu
CHI)KAET YPOBEHbD
Glucocorticoid negative feedback is exerted in at least two time
domains: fast feedback (within minutes of the feedback signal) and aﬂp eHOKOpTI/IKOTp OHI/IHa 151

delayed feedback (within hours of the feedback signal). Although

delayed feedback is known to inhibit ACTH responses to a variety of KOpTI/IB Oﬂa

stimuli in humans, whethe-r [he.r.e is [as-t feedback inhibition of t?)e R aff H., 19 8 8
ACTH responses to such stimuli is not known. The purpose of this

study was to evaluate the efficacy of a pharmacological injection of

cortisol sodium succinate (CORT) as a rapid inhibitor of the ACTH

response to surgery in patients undergoing thoracotomy for

myocardial revascularization.

<Previous Next>

Thirty patients were premedicated with diazepam and induced with
thiopental sodium. They were assigned to one of four groups: group I,
general anesthesia was maintained with enflurane (n = 8); group II,
patients were anesthetized as in group I, but received a bolus
injection of 500 mg CORT within 5 s of the start of surgery (n = 7);
group III, anesthesia was maintained with 50-100 mg fentanyl
(FENT; n = 8); and group IV, patients were anesthetized as in group
I1I and given CORT as in group II (n = 7). Surgery induced a large 72
increase in plasma ACTH in group I (no CORT, no FENT); the mean
plasma ACTH level was 57 + 14 (+SE) pmol/L 10 min after the start of
sureerv. and it peaked at 92 + 18 pmol/L 50 min after the start of
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Effect of restrictive versus liberal transfusion strategies
on outcomes in patients with cardiovascular disease
in a non-cardiac surgery setting: systematic review and

meta-analysis

Annemarie B Docherty,"-? Rob O'Donnell,? Susan Brunskill,” Marialena Trivella,? Carolyn Doree,*
Lars Holst,> Martyn Parker,® Merete Gregersen,” Juliano Pinheiro de Almeida,? Timothy S Walsh,'2
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ABSTRACT

OBJECTIVE

To compare patient outcomes of restrictive versus
liberal blood transfusion strategies in patients with
cardiovascular disease not undergoing cardiac
surgery.

DESIGN

Systematic review and meta-analysis.

DATA SOURCES

Randomised controlled trials involving a threshold for
red blood cell transfusion in hospital. We searched (to
2 November 2015) CENTRAL, Medline, Embase,
CINAHL, PubMed, LILACS, NHSBT Transfusion Evidence
Library, ClinicalTrials.gov, WHO International Clinical
Trials Registry Platform, ISRCTN Register, and EU
Clinical Trials Register. Authors were contacted for data
whenever possible.

TRIAL SELECTION

Published and unpublished randomised controlled
trials comparing a restrictive with liberal transfusion
threshold and that included patients with
cardiovascular disease.

DATA EXTRACTION AND SYNTHESIS

Data extraction was completed in duplicate. Risk of
bias was assessed using Cochrane methods. Relative
risk ratios with 95% confidence intervals were
presented in all meta-analyses. Mantel-Haenszel
random effects models were used to pool risk ratios.

WHAT IS ALREADY KNOWN ON THIS TOPIC

Restrictive red cell transfusion policies are recommended as safe for most hospital

patients with anaemia

Uncertainty exists for patients with cardiovascular disease, whose hearts may be
more susceptible to limited coronary oxygen supply

MAIN OUTCOME MEASURES
30 day mortality, and cardiovascular events.

RESULTS

41trials were identified; of these, seven included data
on patients with cardiovascular disease. Data from a
further four trials enrolling patients with cardiovascular
disease were obtained from the authors. In total, 11
trials enrolling patients with cardiovascular disease
(n=3033) were included for meta-analysis (restrictive
transfusion, n=1514 patients; liberal transfusion,
n=1519). The pooled risk ratio for the association
between transfusion thresholds and 30 day mortality
was 1.15 (95% confidence interval 0.88 to 1.50,
P=0.50), with little heterogeneity (1>=14%). The risk of
acute coronary syndrome in patients managed with
restrictive compared with liberal transfusion was
increased (nine trials; risk ratio 1.78, 95% confidence
interval 1.18 to 2.70, P=0.01, P=0%).

CONCLUSIONS

The results show that it may not be safe to use a
restrictive transfusion threshold of less than 80 g/Lin
patients with ongoing acute coronary syndrome or
chronic cardiovascular disease. Effects on mortality
and other outcomes are uncertain. These data support
the use of a more liberal transfusion threshold (>80
g/L) for patients with both acute and chronic
cardiovascular disease until adequately powered high
quality randomised trials have been undertaken in
patients with cardiovascular disease.

REGISTRATION
PROSPERO CRD42014014251.

Introduction
Approximately seven million people in the United King-
dom have cardiovascular disease,' and it is a prevalent

PR L. 3. 3 =0 3 g

["'emoriiooud amxe 80 1/n
yXYAIIACT UCXOIBI
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Docherty A.B., 2016
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Preemptive Analgesia

Clinical Evidence of Neuroplasticity Contributing to Postoperative Pain

Joel Katz, Ph.D.,* Brian P. Kavanagh, M.B., B.Sc., M.R.C.P.l.,+ Alan N. Sandler, M.Sc., M.B., Ch.B., FR.C.P.C..}
Hilary Nierenberg, B.Sc.N.,§ John F. Boylan, M.B., F.F.A.R.C.S.1.,Y Mark Friediander, M.B., Ch.B, FRC.P.C,T
Brian F. Shaw, Ph.D., C.Psych.**

Recent evidence suggests that surgical incision and other noxious
perioperative events may induce prolonged changes in central neural
function that later ib to postoperative pain. The present
study tested the hypothesis that pati iving epidural fentanyl
before incision would have less pain and need fewer analgesics post-

peratively than iving the same dosc of epidural fentanyl
after incision. Thirty pati (ASA physical status 2) scheduled for

venous morphine. Visual analogue scale pain scores were signifi-
cantly less in group 1 (2.6 = 0.44) than in group 2 (4.7 £ 0.58) 6 h
after surgery (P < 0.05), by which time plasma fentanyl concentra-
tions had decreased to subtherapeutic levels (<0.15 ng/ml) in both
groups. Patient-controlled morphine usage in group 2 (26.1 + 5.2
mg) was significantly (P < 0.008) greater than in group 1 (11.7 £ 2.2

elective thoracic surgery through a posterolateral thoracotomy in-
cision were randomized (o one of two groups of equal size and pro-
spectively studied in a double-blind manner. Epidural catheters were
placed via the L2-L3 or L3-1L4 interspaces preoperatively, and the
position was fi d with lidocai Group 1 ived epid

fentanyl (4 ug/kg, in 20 ml normal saline) before surgical incision,
followed by epidural normal saline (20 ml) infused 15 min after
incision. Group 2 reccived epidural normal saline (20 ml) before
surgieal incision, followed by epid f yl (4 ug/kg, in 20 m]
normal salinc) infused 15 min after incision. No additional anal-
gesics were used before or during the operation. Anesthesia was
induced with thiopental (3-5 mg/kg) and maintained with N:0/0,
and isoflurane. Paralysis was achicved with pancuronium (0.1 mg/
kg). P i Igesi isted of patient lled intra-
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mg) b 12 and 24 h after surgery, even though visual analogue
scale pain scores at these times were not significantly different (P
> 0.05). The results suggest that preemplive analgesia may reduce
the central consequences of surgical incision and rib retraction by
pr ing i neural i from gaining entry into the
central nervous system. (Key words: Analgesia: postoperative. An-
algesics, epi fi yl. A i hniqe Epid Pain:
neuroplasticity.)

RECENT LABORATORY and clinical studies show that in-
Jjury produces a prolonged change in central nervous sys-
tem function that influences responses to subsequent af-
ferent inputs. In rodents, high-intensity electrical stimu-
lation of afferent nerve fibers or injury to nociceptors in
skin induces neural and behavioral changes that persist
even when inputs from the injured region are later
blocked by local anesthesia'** or interrupted by nerve
section™ or dorsal rhizotomy.® Simply cutting afferent
nerve fibers in the absence of a prior noxious conditioning
stimulus produces a long-term facilitation in spinal cord
cells that persists in the absence of sustaining inputs from
the transected nerve.” Clinical evidence that central neural
plasticity contributes to persistent pain comes from studies
of amputees who complain of phantom limb pain that
resembles a painful preamputation lesion in the quality
of sensation and the location in the limb.'%!! Taken to-
gether, the evidence suggests that noxious stimulus-in-
duced changes in central neural function may contribute
to pain long after the offending stimulus has been re-
moved or the peripheral injury has healed.

Physiclogic and behavioral studies of animals also show
that noxious stimulus-induced neuroplasticity can be pre-
vented or “preempted” by administration of analgesic
agents prior to injury. Bathing peripheral nerves in a local
anesthetic solution prior to nerve transection reduces the

R T
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EFFECT OF ATENOLOL ON MORTALITY AND CARDIOVASCULAR MORBIDITY
AFTER NONCARDIAC SURGERY

Dennis T. ManGano, PH.D., M.D., EuzasetH L. LAvuG, M.D., ARTHUR WALLACE, PH.D., M.D., AND IDA Tateo, M.S.,
FOR THE MULTICENTER STUDY OF PERIOPERATIVE ISCHEMIA RESEARCH GROUP*

ABSTRACT

Background Perioperative myocardial ischemia is
the single most important potentially reversible risk
factor for mortality and cardiovascular complications
after noncardiac surgery. Although more than 1 mil-
lion patients have such complications annually, there
is no effective preventive therapy.

Methods We performed a randomized, double-
blind, placebo-controlled trial to compare the effect of
atenolol with that of a placebo on overall survival and
cardiovascular morbidity in patients with or at risk for
coronary artery disease who were undergoing non-
cardiac surgery. Atenolol was given intravenously be-
fore and immediately after surgery and orally there-
after for the duration of hospitalization. Patients were
followed over the subsequent two years.

Results A total of 200 patients were enrolled. Nine-
ty-nine were assigned to the atenolol group, and 101
to the placebo group. One hundred ninety-four pa-
tients survived to be discharged from the hospital,
and 192 of these were followed for two years. Over-
all mortality after discharge from the hospital was
significantly lower among the atenolol-treated pa-
tients than among those who were given placebo
over the six months following hospital discharge
(0 vs. 8 percent, P<<0.001), over the first year (3 per-
cent vs. 14 percent, P=0.005), and over two years
(10 percent vs. 21 percent, P=0.019). The principal
effect was a reduction in deaths from cardiac caus-
es during the first six to eight months. Combined
cardiovascular outcomes were similarly reduced
among the atenolol-treated patients; event-free sur-
vival throughout the two-year study period was 68

ORTALITY and morbidity due to car-
diovascular discase are prevalent and
costly for the 30 million patients who
undergo noncardiac surgery annually
in the United States, affecting more than 1 million
of them.}? In the subgroup of 3 million patients
who require noncardiac surgery who have or are at
risk for coronary artery discasc, the most significant
risk factors for mortality and cardiovascular morbid-
ity arc myocardial ischemia and nonfatal myocardial
infarction during the first weck after surgery; these
factors increasc the risk of serious cardiovascular
outcomes by a factor of 2 to 20 over the two years
after surgery.?# Postoperative ischemic events appear
to be related to the persistently exaggerated sympa-
thetic response that is associated with substantial in-
creases in the heart rate throughout the hospitaliza-
tion.¢ ¢ Several small clinical trials have investigared
the cffect of the preoperative or intraoperative use of
nitrates,''1? beta-blockers,'* 15 calcum-channel block-
ers,'e47 or a,-agonists**}? on hemodynamics and meas-
ures of myocardial ischemia. Although several of the
preliminary findings were encouraging, previous tri-
als have not investigated the cftects of such therapics
when administered over the entire postoperative hos-
pital stay. Even morc important, the cftects of such
intensive therapy on long-term mortality (i.c., mor-
tality after discharge from the hospital) and the in-
cidence of cardiovascular events remained to be de-
termined.
We hvporhesized thar in parienrs who had or were
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EFFECT OF BISOPROLOL ON MORBIDITY AND MORTALITY IN PATIENTS UNDERGOING VASCULAR SURGERY

THE EFFECT OF BISOPROLOL ON PERIOPERATIVE MORTALITY
AND MYOCARDIAL INFARCTION IN HIGH-RISK PATIENTS
UNDERGOING VASCULAR SURGERY

Don PoLperMANS, PH.D., Eric BoERSMA, PH.D., JEROEN J. Bax, PH.D., lan R. THomson, PH.D.,
Louis L.M. vaN De VEN, PH.D., JAN D. BLANKENSTEUN, PH.D., HuserT F. Baars, M.D., Tik-len Yo, PH.D.,
Giuseppe TrociNO, M.D., CarLo Vigna, M.D., Jos R.T.C. RoeLanot, PH.D., AN Hero van Ugk, Pu.D.,
FOR THE DUTCH ECHOCARDIOGRAPHIC CARDIAC RisK EVALUATION APPLYING STRESS ECHOCARDIOGRAPHY STuDY GROUP®

ABSTRACT

Background Cardiovascular complications are the
most important causes of perioperative morbidity
and mortality among patients undergoing major vas-
cular surgery.

Methods We performed a randomized, multicenter
trial to assess the effect of perioperative blockade of
beta-adrenergic receptors on the incidence of death
from cardiac causes and nonfatal myocardial infarc-
tion within 30 days after major vascular surgery in pa-
tients at high risk for these events. High-risk patients
were identified by the presence of both clinical risk
factors and positive results on dobutamine echocar-
diography. Eligible patients were randomly assigned
to receive standard perioperative care or standard care
plus perioperative beta-blockade with bisoprolol.

Results A total of 1351 patients were screened,
and 846 were found to have one or more cardiac risk
factors. Of these 846 patients, 173 had positive re-
sults on dobutamine echocardiography. Fifty-nine pa-
tients were randomly assigned to receive bisoprolol,
and 53 to receive standard care. Fifty-three patients
were excluded from randomization because they were
already taking a beta-blocker, and eight were exclud-
ed because they had extensive wall-motion abnor-
malities either at rest or during stress testing. Two
patients in the bisoprolol group died of cardiac caus-
es (3.4 percent), as compared with nine patients in
the standard-care group (17 percent, P=0.02). Non-
fatal myocardial infarction occurred in nine patients
given standard care only (17 percent) and in none of
those given standard care plus bisoprolol (P<0.001).
Thus, the primary study end point of death from car-
diac causes or nonfatal myocardial infarction oc-
curred in 2 patients in the bisoprolol group (3.4 per-
cent) and 18 patients in the standard-care group (34
percent, P<0.001).

Conclusions Bisoprolol reduces the perioperative
incidence of death from cardiac causes and nonfatal
myocardial infarction in high-risk patients who are
underaninn_mainr vascular enrnervy (N Fnal | Mad

ATIENTS undergoing major vascular surgery
arc at risk for serious perioperative cardiac
complications, such as nonfatal myocardial in-
farction and death.! A combination of clini-
cal assessment and noninvasive cardiac testing can be
used to identify patients at high risk.? Various inter-
ventions have been proposed to reduce the risk of car-
diac complications in such patients after noncardiac
surgery, but none have been found to be cfficacious.

Drugs that block beta-adrenergic receptors prevent
cardiac complications in patients with acute myocar-
dial infarction, silent ischemia, and heart failure.3¢ Per-
ioperative blockade of beta-adrenergic receptors has
been proposed to reduce the risk of perioperative car-
diac complications.” ¥ However, previous trials lacked
the statistical power to evaluate the cardioprotective
cffect of bera-blockade on the incidence of scrious
cardiac events, such as death or nonfatal myocardial
infarction.

We hypothesized that perioperative beta-blockade
with bisoprolol would reduce the perioperative inci-
dence of death from cardiac causes and nonfatal my-
ocardial infarction in high-risk patients undergoing
major vascular surgery. We therefore performed a mul-
ticenter study of a subgroup of high-risk paticnts who
had clinical predictors of cardiac risk together with
positive results on doburamine echocardiography.

METHODS

Study Protocol

Berween 1996 and 1999, we prospectively screened all patients
undergoing clective abdominal aortic or infrainguinal arterial re
construction at seven participating centers. The ethics committee
at cach center approved the study protocol. The patients were

From Erasmus Medical Center, Rotterdam, the Netherlands (D, EB.,
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HALOTHANE-MORPHINE COMPARED WITH HIGH-DOSE SUFENTANIL FOR ANESTHESIA
AND POSTOPERATIVE ANALGESIA IN NEONATAL CARDIAC SURGERY

K.].S. ANanp, M.B,, B.S., D.PuiL., anp P.R. Hickey, M.D.

Abstract Background. Extreme hormonal and meta-
bolic responses to stress are associated with increased
morbidity and mortality in sick adults. We hypothesized
that administering deep opioid anesthesia to critically
il neonates undergoing cardiac surgery would blunt
their responses to stress and might improve clinical out-
comes.

Methods. In a randomized trial, 30 neonates were as-
signed to receive deep intraoperative anesthesia with high
doses of sufentanil and postoperative infusions of opiates
for 24 hours; 15 neonates were assigned to receive lighter
anesthesia with halothane and morphine followed postop-
eratively by intermittent morphine and diazepam. Hormo-
nal and metabolic responses to surgery were evaluated by
assay of arterial blood samples obtained before, during,
and after the operations.

Results. The neonates who received deep anesthesia
(with sufentanil) had significantly reduced responses ot
beta-endorphin, norepinephrine, epinephrine, glucagon,

PIOID anesthetic agents in high doses can blunt
endocrine and metabolic responses to cardiac
or noncardiac operations in adults, as demonstrated
by perioperative changes in the levels of cortisol,'?
catecholamines,® vasopressin,* and growth hormone."
These drugs may also reduce the mobilization of met-
abolic substrates that follows stimulation of glycogen-
olysis, gluconeogenesis, lipolysis, and protein break-
down.?* Deeper levels of opioid anesthesia produce a
dosc-dependent inhibition of responses to the stress
of surgery; such effects may be due to central or pe-
ripheral neuroendocrine regulatory mechanisms or
may be the direct effects of opioids on endocrine
glands.”
The metabolic balance of neonates is precarious.

aldosterone, cortisol, and other steroid hormones; their
insulin responses and ratios of insulin to glucagon were
greater during the operation. The neonates who received
lighter anesthesia (with halothane plus morphine) had
more severe hyperglycemia and lactic acidemia during
surgery and higher lactate and acetoacetate concentra-
tions postoperatively (P<0.025). The group that received
deep anesthesia had a decreased incidence of sepsis
(P = 0.03), metabolic acidosis (P<0.01), and disseminat-
ed intravascular coagulation (P = 0.03) and fewer postop-
eralive deaths (none of 30 given sufentanil vs. 4 of 15
given halothane plus morphine, P<0.01).

usions. In neonates undergoing cardiac surgery,
the physiologic responses to stress are attenuated by
deep anesthesia and postoperative analgesia with high
doses of opioids. Deep anesthesia continued postopera-
tively may reduce the vulnerability of these neonates to
complications and may reduce mostality. (N Engl J Med
1992;326:1-9.)

noncardiac™® operations is substantially greater than
that of adults. A physiologic basis has been proposed®
for the use of deep levels of anesthesia and postoper-
ative analgesia to attenuate the extreme responses of
newborns (o perioperative pain and stress. We report
the results of a test of this hypothesis in critically ill
neonates undergoing severe surgical stress. We meas-
ured perioperative changes in the circulating levels of
stress hormones and metabolic substrates and moni-
tored postoperative morbidity and mortality in 45
neonates undergoing cardiac surgery, in a randomized
trial of two regimens of intraoperative anesthesia and
postoperative analgesia. The hypothesis to be tested
proposed that the stress responses of newborns to car-
diac anerations are nat altered hy the nse of aniates in
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GUIDELINES

Perioperative fasting in adults and children: guidelines from

the European Society of Anaesthesiology
lan Smith, Peter Kranke, Isabelle Murat, Andrew Smith, Geraldine O'Sullivan, Eldar Sereide, Claudia Spies

and Bas in't Veld

This guideline aims to provide an overview of the present
knowledge on aspects of per fasting with

of the quality of the evidence. A systematic search was
conducted in electronic databases to identify tnals published
between 1950 and late 2009 concerned with preoperative
fasting, early resumption of oral intake and the effects of oral
carbohyd on gastnc and

recovery. One study on preoperative fasting which had not been
included in previous reviews and a further 13 studies
published since the most recent review were identified.

The searches also identified 20 potentially relevant studies

of oral carbohydrates and 63 on early resumption of oral
intake. Publications were classified in terms of their

evidence level, scientific validity and clinical relevance. The
Scottish Intercollegiate Guidelines Network scoring system for
assessing level of evidence and grade of recommendations was
used. The key recommendations are that adults and chidren
should be encouraged to drink clear fluids up to 2h before
elective surgery (including caesarean section) and all but one
member of the guidelines group consider that tea or coffee with
milk added (up to about one fifth of the total volume) are still clear
fluids. Solid food should be prohibited for 8 h before elective

surgery in adults and children, although patients should not
have their operation cancelled or delayed just because they are
chewing gum, sucking a boiled sweet or smoking immediately
pnior to induction of ar th These r
apply to patients with obesity, gastro-oesophageal reflux and
diabetes and pregnant women not in labour. There is insufficient

dations also

evidence to recommend the routine use of antacids,
metoclopramide or Ha-receptor antagonists before elective
surgery in non-obstetnc patients, but an H,-receptor antagonist
should be given before elective caesarean section, with an

t given pnor to emergency
1

Hy ptor antag
saction, ! d with 30ml of 0.3mol|
sodium citrate if general anaesthesia is planned. Infants should
be fed before elective surgery. Breast milk is safe up to 4h and
other milks up to 6 h. Thereafter, clear fluids should be given as in
adults. The guidelines also consider the safety and possible
benefits of preoperative carbohydrates and offer advice on the
postoperative resumption of oral intake.
Eur J Anaesthesiol 2011;28:556-569

Published online 28 June 2011

Why were these guidelines produced?

Anaesthesiology (ESA) members.

care of patients.

What is similar to previous guidelines?

What is different from previous guidelines?
The ESA guidelines:

Widespread consultation suggested that guidelines on perioperative fasting would be useful to European Society of

Our guideline aims to provide an overview of the present knowledge on perioperative fasting with assessment of the
quality of the evidence in order to allow anaesthesiologists all over Europe to integrate this knowledge in their daily

The ESA guidelines endorse a 2-h fasting interval for clear fluids and a 6-h interval for solids.

are recent and include several studies published since previous guidelines;

increase the emphasis on encouraging patients not to avoid fluids for any longer than is necessary;
offer practical, pragmatic advice on chewing gum, smoking and drinks containing milk;

consider the safety and possible benefits of preoperative carbohydrates;

offer advice on the postoperative resumption of oral intake.

From the Unrersity Hospital of North Staffordshire, Stoke-on-Trent, UK (IS), University Hospitals of Woaburg, Wirzburg, Germaryy (PK), Ammand Trousseau Hospital Paris,
France (IMI. Roval Lancaster Infirmary, Schoal of Health and Medicine. Lancaster University, Lancaster (AS), Guy's and St Thomas’ NHS Foundation Trust, London (GOSI,

[locieHUM IpUEM «HEMYTHOM
XKUJIKOCTH, B T.4. COJEPKAIIECH
IIIOKO3Y, pa3peniaercs 3a 2 yaca

10 OIICpalrn
Smith et al., 2011
(Guidelines from the European Society of Anaesthesiology)
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IlepopaibHbIM IpUEM HIIU
Effects of preoperative oral carbohydrates and peptides on BHYTpI/IBeHHa}I I/IHq)ygl/I;[

postoperative endocrine response, mobilization, nutrition and

muscle function in abdominal surgery paCTBOpa TJIFOKO3BI Hepeﬂ

M. G. Henriksen, |. Hessov, F. Dela, H.Vind Hansen, V. Haraldsted, S. A. Rodt

07 March 2003 | https://doi.org/10.1034/j.1399-6576.2003.00047.x | Cited by: 105 OHepaHHeﬁ CHH)KaeT
" % BBIpaXXCHHOCTb HHCYJIMHOBOM
Abstract PE3UCTCHTHOCTHU

Background: Surgery is succeeded by long-lasting state of relative peripheral insulin Henriksen M G,, 2003
resistance, which is reduced by giving glucose infusion or oral carbohydrate-rich drinks

immediate before operating instead of fasting. The aim of the present study was to
investigate whether oral carbohydrate or carbohydrate with peptide drinks
preoperatively instead of fasting would improve postoperative voluntary muscle
strength, nutritional intake and ambulation, decrease postoperative fatigue, anxiety and
discomfort, and reduce the endocrine response to surgery.

Methods: Forty-eight patients were included and randomized into three groups to
receive2 x 400 mlof carbohydrate-rich drinks or to fast overnight and allowed only
water. Voluntary grip and quadriceps strength, body composition, pulmonary function,
VAS-score of eight parameters of wellbeing, muscle biopsies and insulin, glucagon, IGF-1
and free fatty acids were measured before and after the operation. The basic
postoperative regimen for all groups were immediate oral nutrition and early enforced
mobilization.
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OBJECTIVE
To assess the effect of an intensive glucose management protocol in a heterogeneous population of critically ill
adult patients

PATIENTS AND METHODS

This study consisted of 800 consecutive patients admitted after institution of the protocol (freatment group.
between February 1, 2003, and January 10, 2004) and 800 patients admitted immediately preceding institution
of the protocol (baseline group, between February 23, 2002, and January 31, 2003). The setting was a 14-bed
medical-surgical intensive care unit (ICU) in a university-affiliated community teaching hospital. The protocol
involved intensive monitoring and treatment to maintain plasma glucose values lower than 140 mg/dL
Continuous intravenous insulin was used if glucose values exceeded 200 mg/ dL on 2 successive occasions

RESULTS

The 2 groups of patients were well matched, with similar age, sex, race, prevalence of diabetes mellitus, Acute

Physiology and Chronic Health Evaluation |l scores, and distribution of diagnoses. After institution of the

protocol, the mean glucose value decreased from 152.3 to 130.7 mg/dL (P<.001), marked by a 56.3%

reduction in the percentage of glucose values of 200 mg/dL or higher, without a significant change in 83
hypoglycemia. The development of new renal insufficiency decreased 75% (P=.03), and the number of

patients undergoing transfusion of packed red blood celis decreased 18.7% (P=.04). Hospital mortality

decreased 29.3% (P=.002), and length of stay in the ICU decreased 10.8% (P=.01)
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INTENSIVE INSULIN THERAPY IN CRITICALLY ILL PATIENTS

GREET VAN DEN BeraHE, M.D., PH.D., PiETER WouTens, M.Sc., Frank Weekers, M.D., CHARLES VERWAEST, M.D.,
Frans Bruyninckx, M.D., MieT ScHerz, M.D., PH.D., Dirx ViasseLAERS, M.D., PaTrick FERDINANDE, M.D., PH.D.,
PeTer Lauwers, M.D., ano RoGer BouiLon, M.D., PH.D.

ABSTRACT

Background Hyperglycemia and insulin resistance
are common in critically ill patients, even if they have
not previously had diabetes. Whether the normaliza-
tion of blood glucose levels with insulin therapy im-
proves the prognosis for such patients is not known.

Methods We performed a prospective, randomized,
controlled study involving adults admitted to our sur-
gical intensive care unit who were receiving mechan-
ical ventilation. On admission, patients were randomly
assigned to receive intensive insulin therapy (main-
tenance of blood glucose at a level between 80 and
110 mg per deciliter) or conventional treatment (infu-
sion of insulin only if the blood glucose level exceeded
215 mg per deciliter and maintenance of glucose at
a level between 180 and 200 mg per deciliter).

Results At 12 months, with a total of 1548 patients
enrolled, intensive insulin therapy reduced mortality
during intensive care from 8.0 percent with conven-
tional treatment to 4.6 percent (P<0.04, with adjust-
ment for sequential analyses). The benefit of intensive
insulin therapy was attributable to its effect on mor-
tality among patients who remained in the intensive
care unit for more than five days (20.2 percent with
conventional treatment, as compared with 10.6 per-
cent with intensive insulin therapy; P=0.005). The
greatest reduction in mortality involved deaths due to
multiple-organ failure with a proven septic focus. In-
tensive insulin therapy also reduced overall in-hospital
mortality by 34 percent, bloodstream infections by 46
percent, acute renal failure requiring dialysis or hemo-
filtration by 41 percent, the median number of red-cell
transfusions by 50 percent, and critical-illness poly-
natirnnathi hit 44 narcant_and natiante racaiving in.

RITICALLY ill patients who require inten-

sive care for more than five days have a 20

percent risk of death and substantial mor-

bidity.! Critical-illness polyncuropathy and
skeletal-muscle wasting prolong the need for mechan-
ical ventilation.** Morcover, increased susceptibility
to severe infections and failure of vital organs amplify
the risk of an adverse outcome.

Hyperglycemia associated with insulin resistance®®
is common in critically ill patients, even those who
have not previously had diabetes. It has been report-
cd that pronounced hyperglycemia may lead to com-
plications in such patients,? !4 although data from con-
trolled trials are lacking. In diabetic patients with
acute myocardial infarction, therapy to maintain blood
glucose at a level below 215 mg per deciliter (11.9
mmol per liter) improves the long-term outcome 1 1o
In nondiabetic paticnts with protracted critical ill-
nesses, high serum levels of insulin-like growth fac-
tor—binding protcin 1, which reflect an impaired re-

sponsc of hepatocytes to insulin, increase the risk of

death.128

We hypothesized that hyperglycemia or relative
insulin deficiency (or both) during critical illness
may directly or indirectly confer a predisposition to
complications,!'19.20 such as severe infections, poly-
ncuropathy, multiple-organ failure, and death. We per-
formed a prospective, randomized, controlled trial at

one center to determine whether normalization of

blood glucose levels with intensive insulin therapy
reduces mortality and morbidity among critically ill

['unepravkemus mocmne
onepauuu — (hakTop pUcKa
OCJIOKHEHUM U
JE€TAIIbHOCTH,

I/IHchII/IHOTepaHI/I}I
Van den Berghe G., 2001
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Hypothesis Postoperative hyperglycemia is an independent risk factor for
postoperative surgical site infection (SSI).

Design Retrospective medical record review.

Setting Academic tertiary referral center.

Patients A total of 2090 general and vascular surgery patients in an
institutional quality improvement database between November 1, 2006, and
April 30, 2009.

Main Outcome Measure Postoperative SSI.
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Abstract

It has long been established that hyperglycemia with or without a prior diagnosis of diabetes
increases both mortality and disease-specific morbidity in hospitalized patients' and that goal-
directed insulin therapy can improve outcomes.>~? During the past decade, since the widespread
institutional adoption of intensified insulin protocols after the publication of a landmark trial 31
the pendulum in the inpatient diabetes literature has swung away from achieving intensive glucose
control and toward more moderate and individualized glycemic targets.!-!2 This change in
clinical practice is the result of several factors, including challenges faced by hospitals to
coordinate glycemic control across all levels of care,'3:' publication of negative prospective
trials,'16 revised recommendations from prqt;cssional organizati(‘)ns,”"Ix and increasing evidence
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Abstract.-OBJECTIVE: The effect of remifent-
anilonstressresponsetosurgeryisunclear. How-
ever, there are not clinical studies investigating
the relationship between blood remifentanil con-
centrations and stress hormones. Therefore, the
aim of the present study was to assess the associ-
ation between blood remifentanil concentrations
measured after pneumoperitoneum and cortisol
(CORT) or prolactin (PRL) ratio (intraoperative/
preoperative value), in patients undergoing lapa-
roscopic cholecystectomy.

PATIENTS AND METHODS: Patients did not
receive any pre-anesthetic medication. Anesthe-
siainductionwas standardized. Anesthesiamain-
tenance was performed with inhaled sevoflurane
at age-adjusted 1.0 minimum alveolar concentra-
tion and intravenous remifentanil at infusion rate
ranging from 0.1 to 0.4 mcg/kg/min. Blood sam-
ples were withdrawn before anesthesia induction
and 5 min after achieving a pneumoperitoneum
pressure of 12 mmHg. Correlation analyses were
performed to evaluate the relationship between
measured blood remifentanil concentrations,
CORT or PRL ratio (intraoperative/preoperative
value)andremifentanildosedeliveredbythepump.

RESULTS: A significant inverse correlation
was found between CORT ratio and measured

Introduction

It has been demonstrated that laparoscopic sur-
gery may produce a moderate stress response al-
though this approach is considered as minimally
invasive'. Intravenously administered remifentanil,
combined with general anesthetics, provides stable
hemodynamic during laparoscopic surgery*”. Pre-
vious studies regarding remifentanil effect on stress
response in laparoscopic surgery are conflicting.
Some authors reported remifentanil dose-indepen-
dent stress hormone variations in response to pneu-
moperitoneum, whereas other studies demonstrated
reduced hormone release only at high doses'*. In
this regard, it may be suggested that remifentanil, as
other opioids, could mitigate stress response activa-
tion in a dose-dependent manner*®. Currently, there
are not clinical studies investigating the relationship
between blood concentrations of remifentanil and
stress hormones during surgery. In this scenario, the
aim of the present study was to assess the associa-
tion between blood remifentanil concentration mea-
sured after pneumoperitoneum and stress hormones
(cortisol and prolactin) ratio (intraoperative/preope-
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