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Perioperacni péce a EBM aneb jak sel cas...

michal.lips@vfn.cz



Rodinna anamnéza: matka +60 na "srdecni slabost”, mozZna i plicni embolizace, otec -
Pracovni a socialni anamnéza: SD, hospodar, dfive pracoval v telekomunikacich
Abusus: koufil od 25 do 50 let, nyni jiZ nekoufi, 3-6 piv denné

AA: penicilin - exantém

Farmakolgoicka anamnéza: Micardis plus 80/12,5mg 1-0-0, Furon 40mg tbl 1-0-0, Age
5mg tbl 1-0-0, Warfarin ex od 26.10.2016, Fraxiparin

Schopen celkové anestézie s phjatelnym rizikem pfi zajiSténi maximalni dodavky kysliku







Role of Oxygen Debt in the Development of
Organ Failure Sepsis, and Death in High-
Risk Surgical Patients*

William C. Shoemaker, M.D.; Paul L. Appel, M.PA.; and
Harry B. Kram, M.D.

Prospective Trial of Supranormal Values of
Survivors as Therapeutic Goals in High-
Risk Surgical Patients*

William C. Shoemaker, M.D.; Paul L. Appel, M.PA.;
Harry B. Kram, M.D.; Kenneth Waxman, M.D.; and
Tai-Shion Lee. M.D., FC.C.P

Meta-analysis of hemodynamic optimization in high-risk patients*

Jack W. Kern, PharmD; William C. Shoemaker, MD Crit Care Med 2002 Vol. 30, No. 8



CILE

[MAXIMALIZACE SRDECNIHO VYDEJE]

[ ELIMINACE KYSLIKOVEHO DLUHU ]

[ PREVENCE TKANOVE HYPOXIE ]




Effects of maximizing oxygen delivery on morbidity and mortality
in high-risk surgical patients

Suzana M. A. Lobo, MD; Paula F. Salgado, MD; Vania G. T. Castillo, RN; Aldenis A. Borim, MD;
Carlos A. Polachini, MD; José C. Palchetti, MD; Sergio L. A. Brienzi, MD; Granville G. de Oliveira, PhD
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Aerobni metabolismus

O,z plic 1220 Mnozstvi kysliku v
ml/min/m krvi 200ml/l

Dodavka / spotreba O,

Norma 5:1
Srdecni vydej
2-3 I/min/m?2
¢ Dodavka kysliku
_k 600ml/min/m?
SvoO, 75%&

O, spotreba 120
ml/min/m?

Upraveno dle Gurley JC



Dodavka / spotreba kysliku

6 DO,/ VO, Ratio  2:1 3:1 4:1 5:1
& V sat 50% 66% 75% 80%
# Shock Normal

Hypermetabolic
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Cardiac Index (liters/min/m?2)

A TRIAL OF GOAL-ORIENTED HEMODYNAMIC THERAPY IN CRITICALLY ILL PATIENTS

LuciaNno GATTINONI, M.D., Luca Brazzi, M.D., PaoLo PELOSsI, M.D., ROBERTO LATINI, M.D.,
Gi1aNNI Tocnoni, M.D., ANTONIO PESENTI, M.D., AND ROBERTO FUMAGALLI, M.D.,
FOR THE SVO, COLLABORATIVE GROUP*

THE NEW ENGLAND JOURNAL OF MEDICINE Oct. 19, 1995
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A TRIAL OF GOAL-ORIENTED HEMODYNAMIC THERAPY IN CRITICALLY ILL PATIENTS

Luciano GarTiNoni, M.D., Luca Brazzi, M.D., Paoro PeLosi, M.D., RoBERTO LATINI, M.D.,
Gi1aNNI Tocnoni, M.D., ANTONIO PESENTI, M.D., AND ROBERTO FUMAGALLI, M.D.,
FOR THE SVO, COLLABORATIVE GROUP*

THE NEW ENGLAND JOURNAL OF MEDICINE Oct. 19, 1995
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The effect of excess fluid balance on the mortality

rate of surgical patients: a multicenter prospective
study

Jodo M Silva Jr'**', Amanda Maria Ribas Rosa de Oliveira®, Fernando Augusto Mendes Nogueira',

Cumulative survival
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Figure 2 Kaplan-Meier curve among patients with or without
excessive fluid balance up to 90 days.

Silva et al. Critical Care 2013, 17:R288



Bilance tekutin na ICU

mean daily FB (and 952 CI)
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Crit Care Med 2012 Vol. 40, No. 6



US spending on science

Korelace a kausalita pape

The basics of
ovidenoe bosed medicine

Trisha
Greenhalgh

US spending on science, space, and technology
correlates with

Suicides by hanging, strangulation and suffocation

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
$30 billion 10000 suicides
=
$25 billion 8000 suicides 2
=
w
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$20 billion 6000 suicides %
(%]
$15 billion 4000 suicides
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-8~ Hanging suicides o= US spending on science
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BILANCE nebo BALANCE tekutin
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Tekutinova bilance

HODNE
O Plicni dysfunkce (EVLW)
O Sekundarni intraabdominalni hypertenze

1 Porucha hojeni anastomoézy/rany

MALO

O Tkanova hypoperfuze
O Oligurie — selhani ledvin
d MODS



Restrictive versus Liberal Fluid Therapy for Major
Abdominal Surgery

P.S. Myles, R. Bellomo, T. Corcoran, A. Forbes, P. Peyton, D. Story, C. Christophi, K. Leslie,
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surgery. However, the restrictive regimen was

Probability of Disability-free Survival

0497 | associated with a higher rate of acute kidney
injury.
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No. at Risk
Liberal fluid 1493 1343 1320 1249 859
Restrictive 14901323 1292 1228 835

fluid

N ENGLJ MED 378;24 NEJM.ORG JUNE 14, 2018



Complications

Hypovolaemia Fluid overload

Intravenous volume




Oxygen Transport Cycle
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Staci to? That is the question...

l NEBEZPECI TKANOVE HYPOXIE l
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Klinicka okénka




Coudroy R, Jamet A, Frat JP, et al. Incidence and impact of skin mottling
over the knee and its duration on outcome in critically ill patients. Intensive
Care Med 2015; 41:452—-459.

1

Contou D. N Engl J Med 2016; 375:2187




Signaly - pacient muze byt v nebezpedi

] Hypotenze
[ Studena opocena kuze, kapilarni navrat
1 Oligurie nezapomeii na pribsh

J Alterace vedomi



Biomarkery

[Iaktét S,0, v_apcon

 Nejsou to terapeutické cile

O Detekce hypoperfuze, tkanové hypoxie



Laktat = biomarker

Incidence 15 -40 %

Normalni laktat mé uklidni

Zvyseny nemusi znamenat tragédii

Timing a dynamika

Mak et al. Journal of Cardiothoracic Surgery (2016) 11:33




' YP vzorku Arteriaini _Jvzorku

Venobzni

Acido-bazicky status i
sO2 94 9 %

pO2 712 mmHg | P° e mmH
pH 7,440 pH 7,407
ABE c 50 mmolL | ABEC 9,8 mmols
pCO2 437  mmug o PCO2 499 mmHc
“cHCO3-(P).c 29 2 mmol?L cHCO3-(P),c 30,8 mmol/l
cHCO3-(P,st).c 28.9 mMmol/L cHCO3-(P, st),c 29,2 mmol/l
ctHb 93 a/dL ctHb 9,1 g/dL
Hetc 28.7 % Hct.c 28,1 %
ctCO2(B).c 61.0 Vol% ctCO2(B),c ] 65,2 Vol%
Hodnoty elektrolytu Inoty elektrolyt(
cNa+ 147 mmoy | CNa+ 147 mmol/L
cK+ 38  mmoy Kt 38  mmolL
cCa2+ 0,84  mmgy | cCa2+ 0.84  mmoi
cCl- 102 mmol/L cCl- S 101 mmol/LL
Hodnoty metabolitl Inoty metabolitu
Q8 - cGlu 9.8 mmol/L
cLac 6,9 mmol/L.
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ECHOKARDIOGRAFIE NA ICU
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EtCO, — zmeény srdecniho vydeje

'METABOLISMUS |
'ALVEOLARNI VENTILACE |
VENTILACE /| PERFUZE

PRUTOK PLICEMI

I Aktualni zmeény v kratkém €asovém intervalu !



EtCO, - zmeéeny srdecniho vydeje

CO, waveform during CPR

ﬁ. E !
AN Wm

An abrupt increase in PETCO, may indicate return of
spontaneous circulation (ROSC). Increase in pulmonary
circulation brings more CO, into lungs for elimination

Falk JL, Rackow EC, Weil MH (1988) End-tidal carbon dioxide concentration
during cardiopulmonary resuscitation. N Engl J Med 318:607-611



Dynamické parametry

INSUFFLATION

Increased intra-thoracic pressure

e

Decreased venous return

EXPIRATION

Decreased intra-thoracic pressure

.*.

o
P

]

Increased venous return

https://web.stanford.edu/group/ccm_echocardio/cgibin/mediawiki



Interakce srdce - plice

O Fyziologicka variabilita tepového objemu
1 Dechovy objem, compliance hrudniku
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Goal Directed Therapy

604,




Se svolenim pacienta




michal.lips@vfn.cz



SIMPLE SOLUTIONS TO
COMPLEX PROBLEMS

WILEY MK ZEARTHALIMK MET
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