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Tekutiny v perioperacnim obdobi

... ,perioperative fluid therapy,, google.com: 3 050 000 odkazu

pubmed.gov: 1 443 odkazu



Tekutiny v perioperacnim obdobi

... ,,perioperative fluid therapy,, google.com: 3 050 000 odkazU
pubmed.gov: 1 443 odkazu

... kazdy rok probéhne ve svété priblizné 234 000 000 chirurgickych vykonu

... navzdory celkové nizkému riziku pooperaénich komplikaci a umrti, existuje specificka skupina nemocnych vysoce rizikovy

chirurgicky pacient( incidence okolo 10%), ktera je odpovédna az za 80% vsech pooperacnich umrti
Jhanji et all Mortality and utilization of critical care resources amnongst high-risk Surgical pateients in large NHS trust. Anaest (2008) 63:695-700



Tekutiny v perioperacnim obdobi

Mid-thoracic epidural
anesthesia/analgesia

No nasogastric tubes

Prevention of nausea and vomiting

Avoidance of salt and water overload

Early removal of catheter

Eraly oral nutrition

Non-opioid oral analgesia/NSAIDs

Early mobilization

Stimulation of gut motility

Audit of compliance and outomes

'
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No drains
Avoidance of salt and water

Intraoperative

Short-acting anesthetic agents
Mid-thoracic epidural anesthesia/analgesia

Maintenance of normothermia (body warmer/warm intravenous fluids)

Preadmission counseling

Fluid and carbohydrate loading
No prolonged fasting
No/selective bowel preparation
Antibiotic prophylaxis
Thromboprophylaxis

No premedication

overload
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Intraoperative

Short-acting anesthetic agents
Mid-thoracic epidural anesthesia/analgesia
No drains

Maintenance of normothermia (body warmer/warm intravenous fluids)



Tekutiny v perioperacnim obdobi

Mid-thoracic epidural
anesthesia/analgesia
No nasogastric tubes - .
Prevention of nausea and vomiting  Preadmission counseling
Avoidance of salt and water overload Fluid and carbohydrate loading
Early removal of catheter No prolonged fasting
Eraly oral nutrition No/selective bowel preparation
Non-opioid oral analgesia/NSAIDs Antibiotic prophylaxis
Early mobilization Thromboprophylaxis
Stimulation of gut motility No premedication
Audit of compliance and outomes P
‘\“ I'Qo
o Pey,

Intraoperative

Short-acting anesthetic agents
Mid-thoracic epidural anesthesia/analgesia
No drains
Avoidance of salt and water overload
Maintenance of normothermia (body warmer/warm intravenous fluids)




Tekutiny v perioperacnim obdobi .. hypovolémie

... hypoperfusni abnormality jsou ¢astym perioperacnim nalezem u nemocnych hospitalizovanych na ICU.
... Uprava deficitu extracelularni tekutiny, je spolecné s traumatizaci tkani odpoveédny za uniku tekutin do intersticia.

... tyto déje jsou pak odpoveédny za aktivaci zanétlivé odpovédi organismu na operacni inzult, ktery vede k poruse
propustnosti kapilar.

... Casna identifikace a adekvatni Uprava intravasalniho deficitu tekutin zabrani zhrouceni kompenzacnich mechanism{
a umozni vyvarovat se rizikm vyplyvajicim z hypervolémie, rozvoji komplikaci a syndromu multiorgdnového
selhavani, ktery nezfidka konci Umrtim pacienta

... proménné, které ovlivinuji rozsah terapeutické intervence pfi hypovolémii

trvani hypovolémie
rozsah deficitu
typ tekutinovych ztrat



Tekutiny v perioperacnim obdobi ... hypovolémie

... perioperacni tekutinova lécba musi umet reagovat na dva typy ztrat tekutin:

e ztraty V intravaskularnim kompartmentu (krvaceni)

* ztraty v extracelularnim kompartmentu  (moceni, pocenti).

... ztrata intravaskularni tekutiny je charakterizovana izolovanym, nebo tplnym deficitem krevnich slozek
....snizeni objemu extravaskularni tekutiny znamena deficit, jak v intravaskularnim, tak v intersticialnim prostoru.

. Z klinické praxe vyplyva, Zze mame piimy vstup pouze do cévniho reliSté, ale nami podané tekutiny

zpusobuji zmény vV objemech celého extracelularniho kompartmentu (intravaskularniho I intersticialniho).



Tekutiny v perioperacnim obdobi .. hypovolémie

... pribliznou ztratu intravasalniho objemu mtzeme odhadnout za pomoci Sokového indexu (SI)

-1
SI = tepova frekvence (min ) / systolicky krevni tlak (mmHg)

e 0,5 ztrata tekutin nebo krve do 10%
e 1,0 ztrata tekutin nebo krve 20-30% latentni sok

e 1,5 ztrata tekutin nebo krve 30-50% manifestni Sok



Tekutiny v perioperacnim obdobi ... hypovolémie

... alternativni pristup k identifikaci stadii hypovolémie

stadium kompenzované hypovolémie,
stadium castecné kompenzované hypovolémie

stadium dekompenzované hypovolémie

. plné nekoresponduji s percentuelnim vyjadrenim (uvedenym vyse), ale naopak zohlednuiji takove
parametry, jako jsou: interakce mezi deficitem tekutin a podanymi tekutinami, farmakokinetikou Iék{ a stavem
ventilace pacienta.



Tekutiny v perioperacnim obdobi ... hypovolémie

... stadium kompenzované hypovolémie

... je nejbéznéjsim a nejcastéji se vyskytujicim stadiem, projevuje se na Urovni tkanové perfiize
.. klinické priznaky: zizen a vyssi osmolarita moci

... je charakterizovano snizenim objemu cirkulujici krve bez klinickych znamek hypovolémie, jako jsou: pokles
tlaku, tachykardie, studena kdlize, oligurie

... U zdravych dobrovolnikl byly, pfi 10-25% redukci intravasalniho volumu, nalezeny normalni hodnoty
tepové frekvence, krevniho tlaku, srde¢niho vydeje a diurésy, ale parametry splanchnické pertize a gastrické
slizni¢ni pCO2 byly statisticky vyznamné nizsi.

... U rizikovych skupin pacientll, m@ze vést k nartstu naslednych komplikaci.



Tekutiny v perioperacnim obdobi ... hypovolémie

... stadium castecne kompenzované hypovolémie

... je charakterizovana aktivaci kompenzacnich mechanismd, jejichz cilem je, udrzet dostatecnou perflzi
zivotné dllezitymi organy.

... dochazi k aktivaci sympatiko-adrenalni osy, ktera zajisti normalni hodnoty krevniho tlaku, ale za cenu
redistribuce krevniho pritoku zivotné dllezitym organim (centralizace).

... U téchto nemocnych nachazime sklon k tachykardii, tachypnoi, oligurii, chladnou a opocenou kizi.

... Castym nalezem byva také snizeni srdecniho vydeje, kdyz deficit identifikujeme na udrovni globalniho
pritoku.



Tekutiny v perioperacnim obdobi ... hypovolémie

... stadium dekompenzované hypovolémie

... odpovida klasickym predstavam Soku.

... je charakterizovana selhavanim kompenzacnich mechanismd

... organismus neni schopen zajistit dostatecny pritok zivotné ddlezitymi organy, které jsou dlouhodobé
nedostatecné prokrveny.

... tento klinicky dobre indentifikovatelny stav vede k obéhovému selhani a nezridka konci smrti.



Tekutiny v perioperacnim obdobi

Hypovolémie: znamena snizeni objemu tekutin v intravaskularnim prostoru

Hypervolémie: znamena zvyseni objemu tekutin v intravaskularnim prostoru i
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Tekutiny v perioperacnim obdobi

Dehydratace: znamena snizeni objemu tekutin v extravaskularnim prostoru

Hyperhydratace: znamena zvyseni objemu tekutin v extravaskularnim prostoru
> loloidy
—— nystaloidy
> glukosa
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Tekutiny v perioperacnim obdobi
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Tekutiny v perioperacnim obdobi .. glykokalyx

... povrch kazdého zdravého cévniho endotelu je na povrchu tvofen membranou obsahujici heparan sulfat a chondroitin sulfat,
které jsou spojeny Vv fetézce a dohromady tvori sit- endotelidlni glykokalyx. Plazmatické bilkoviny, glykosaminoglykany a
hyalurononany, tvorfici sou¢ast na endotelialni povrchové vrstvy (ESL) jsou piedmétem pravidelné tvorby a degradace. Za
fyziologickych podminek, ESL ma tloustku cca 1 um a schopnost vazat ptiblizné 800 ml krevni plazmy.
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(a)
Plasma Membrane
(@) Fluid-mosaic modesl ofthe plasma membrane,. The membrane is composed
of a bilayer of phospholipids and cholestaerol with proteins “floating™ in the
membrane. The nonpolar hwdrophobic region of each phospholi pid moleculs
is directed toward the center of the membrane and the polar hwdrophilic
region is directed toward thewater environment ither cutside orinside the
cell (&) ransmission electron micrograph of a plasma membrane, with the
membrane indicated by the blue arrowws. Proteins at either surface of the lipid
bilayer stain more readily than the lipid bilayer does and give the membrane
the appearance of consisting of three parts: the two dark outer parts are
proteins and the phospholipid heads, and the lighter central part is the
phospholipid tails and cholesterol.

(b)

Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004; 557:889-907
Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004, 557:889-907.
Pries AR, Kuebler WM: Normal endothelium. Handb Exp Pharmacol 2006,1:1-40.

Pries AR, Secomb TW, Gaehtgens P: The endothelial surface layer.Pflugers Arch 2000; 440:653—-66



Tekutiny v perioperacnim obdobi .. glykokalyx

... naruSeni endotelialni povrchové vrstvy (ESL), pak znamena navrat cévni bariéry do stavu, ve kterém plati klasicka
Starlingova rovnice, kde transkapilarni presuny tekutin zavisi na zménach hydrostatického tlaku a onkotického mezi tkanémi
a krvi. Z pohledu perioperac¢ni tekutinové 1é¢by by méla byt endotelialni glykokalyx zachovana a timto zptisobem zabranit

patologickym presuntim tekutiny do intersticia.
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is directed toward the center of the membrane and the polar hwdrophilic
region is directed toward thewater environment sither cutside orinside the
ce=ll (&) ransmission electron micrograph of a plasma membrane, with the
membrane indicated by the blue arrowws. Proteins at either surface of the lipid
bilayer stain more readily than the lipid bilayer does and give the membrane
the appearance of consisting of three parts: the two dark outer parts are
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Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004; 557:889-907
Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004, 557:889-907.
Pries AR, Kuebler WM: Normal endothelium. Handb Exp Pharmacol 2006,1:1-40.

Pries AR, Secomb TW, Gaehtgens P: The endothelial surface layer.Pflugers Arch 2000; 440:653—-66
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Modifikovany Starlinguv princip

V=C,x (P,-P)- o x(rt-it,)
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(a)
Plasma Membrane

(@) Fluid-mosaic model ofthe plasma membrane, The membrane is composed
of a bilayer of phaspholipids and cholesterol with proteins “floating™ in the
membrane. The nonpolar hydrophobic region of each phaspholipid molecule
is directed toward the center of the membrane and the polar hydrophilic
region is directed toward thewater environment either outside orinside the
cell. (6) Transmission electron micrograph of a plasma membrane, with the
membrane indicated by the biue arrows. Proteins at either surface of the lipid
bilayer stain more readily than the lipid bilayer does and give the membrane
the appearance of consisting of three parts: the two dark outer parts are
proteins and the phospholipid heads, and the lighter central part is the
phospholipid tails and cholesterol.

(b)
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Modifikovany Starlinguv princip

V=C,x (P,-P)- o x(rt-it,)
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(@) Fluid-mosaic model ofthe plasma membrane, The membrane is composed
of a bilayer of phaspholipids and cholesterol with proteins “floating™ in the
membrane. The nonpolar hydrophobic region of each phaspholipid molecule
is directed toward the center of the membrane and the polar hydrophilic
region is directed toward thewater environment either outside orinside the
cell. (6) Transmission electron micrograph of a plasma membrane, with the
membrane indicated by the biue arrows. Proteins at either surface of the lipid
bilayer stain more readily than the lipid bilayer does and give the membrane
the appearance of consisting of three parts: the two dark outer parts are
proteins and the phospholipid heads, and the lighter central part is the
phospholipid tails and cholesterol.

(b)

... fyziologicky eflux tekutin

nfusion ers
of Ringer's lactate

Intravascular volume:
4 liters

I

1600 e

Intracellular
volume:
- & 36 liters

Interstitial
volume:

——————— ———— — — —

Copyright 2005 Elsevier Inc.
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Klasicky Starlinguv princip
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Tekutiny v perioperacnim obdobi

Klasicky Starlinguv princip
zvySenim filtra¢niho gradientu
zvySenim propustnosti endotelu

sniZzenim transkapilarniho onkotického gradientu

zhorSenim lymfatického pritoku

JV=Kf x [Pc-Pi- o x(COPp-COPi)]
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... patologicky eflux tekutin

1- 1‘ T T Sily Eerpajici tekutinu

dovnitr

Constant

-------------

Expanded after
aggressive
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EDEMA

|
|
|
Interstital volume: | ™ Intraceluldr volume:
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Copyright 2005 Elsevier Inc.,
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EFEKTIVITA V CEVNIM RECISTI

... objemovy efekt v cévnim recisti krystaloid vs. koloid
3-4 : 1

Berg S, et al.:Albumin extravasation and tissue washout of hyaluronan after plasma volume expansion with crystalloid or hypooncotic colloid solutions. Acta Anaesthesiol Scand 2002; 46:166-172
Lobo DN, Stanga Z, Aloisyus MM, et al. Effect volume loading with | liter intravenous of 0,9% saline ,4% succinylated gelatin (Gelofusine) and 6% hydroxyethyl sarch (Voluven) on blood volume
and endocrine responses: a randomized tree-way crossover study in healthy volunteers. Crit Care Med 2010; 38:464-470

... objemovy efekt v cévnim recisti krystaloid vs. koloid
1,16-1,4 : 1

Finfer S, Bellomo R, et all. A comparsion of albumin and saline for fluid resuscitation in the intensive care unit N Engl ) Med 2004; 350:2247-2256 . Brunkhorst FM, Engel Cet all, Intensive insulin
therapy and pentasarch resuscitation in severe sepsis. N Engl J Med 2008; 354:125-139
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Tekutiny v perioperacnim obdobi .. glykokalyx

... existuji razné mechanismy (latky a patologické stavy), které endoteliani povrchovou vrstvu poskozuji @ méni tak jeji
tloustku. Vysledkem je pak zvysena prilnavost leukocytti a porucha propustnosti kapilarni bariéry.
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Plasma Membrane

(@) Fluid-mosaic modesl ofthe plasma membrane,. The membrane is composed
of a bilayer of phospholipids and cholestaerol with proteins “floating™ in the
membrane. The nonpolar hwdrophobic region of each phospholi pid moleculs
is directed toward the center of the membrane and the polar hwdrophilic
region is directed toward thewater environment sither cutside orinside the
ce=ll (&) ransmission electron micrograph of a plasma membrane, with the
membrane indicated by the bilue arrowws. Proteins at either surface of the lipid
bilayer stain more readily than the lipid bilayer does and give the membrane
the appearance of consisting of three parts: the two dark outer parts are
proteins and the phospholipid heads, and the lighter central part is the
phospholipid tails and cholesterol.

Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004; 557:889-907
Adamson RH, Lenz JF, Zhang X, Adamson GN, Weinbaum S, Curry FE: Oncotic pressures opposing filtration across non-fenestrated rat microvessels. J Physiol 2004, 557:889-907.
Pries AR, Kuebler WM: Normal endothelium. Handb Exp Pharmacol 2006,1:1-40.

Pries AR, Secomb TW, Gaehtgens P: The endothelial surface layer.Pflugers Arch 2000; 440:653—-66



Tekutiny v perioperacnim obdobi ... glykokalyx
... intersticialni edém |ako diisledek tradicnich postupii tekutinové lécby

... presuny tekutin z intravaskularniho do intersticidlniho prostoru miZzeme popisovat dvéma zptlisoby:

pvni typ: piedstavuje fyziologicky mechanismus, téméf bez presunu bilkovin z cév.

druhy typ: chapeme jako patologickou zménu zptsobenou dysfunkci cévni bariéry. Tekutina sméfujici do tretiho
prostoru obsahuje vysoké koncentrace bilkovin, ¢asto srovnatelné s koncentracemi v krevni plasmé.

Cappell D., Jacob M, Hofmann-Kiefer K., Conzen P., Rehm M., A rational approcha to perioperative fluid management. Anesthesiology 2008; 109:723-740.

... patologicky presun tekutin priciny:

trauma tkani zptisobené chirurgickou manipulaci.
Landis EM: Heteroposity of the capillary wall as indicated by cinematographic analysis of the passage of dyes. Ann NY Acad Sci 1964,116:765-73.

reperfuzni poSkozeni s uvolnénim zanétlivych mediatort.
Bernfield M, Gotte M, Park PW, Reizes O, Fitzgerald ML, Lincecum J, Zako :Functions of cell surface heparan sulfate proteoglycans. Annu Rev Biochem1999,68:729-77

iatrogenni hypervolemie, ktera miize vést k degradaci endotelialni glykokalyx a takto zptisobit rozsahly piesun
tekutiny a bilkovin do tkani.

Rehm M, Orth V, Kreimeier U, Thiel M, Mayer S, Brechtelsbauer H, Finsterer U: Changes in blood volume during acute normovolemic hemodilution with 5% albumin or 6%
hydroxyethylstarch and intraoperative retransfusion. Anaesthesist 2001, 50:569-79.



... farmakokineticky model aplikovany na tekutiny

Tekutiny v perioperacnim obdobi

... matematické modely pouZivané K popisu objemové efektivity

... K popisu dé&ja, ke kterym dochazi pii podani tekutin do intravaskularniho prostoru, vyuzivame matematické modely,
které umoznuji hodnotit, do jaké miry, dany roztok, ovliviiuje napli cévniho feciste.

koloidy
> krystaloidy
> glukosa
jedno-kompartmentovy matematicky model. scoldimi . Intracelulémiprosior .
prostor T prostor ’
13 litrG 32 litrd

d,/d, = k, —k, —k *((v-V)/V)

Intersticialni
prostor
10 litrG




Tekuti ny v perioperaénim Odebi ... farmakokineticky model aplikovany na tekutiny

... matematické modely pouZivané K popisu objemové efektivity

... K popisu dé&ja, ke kterym dochazi pii podani tekutin do intravaskularniho prostoru, vyuzivame matematické modely,
které umoznuji hodnotit, do jaké miry, dany roztok, ovliviiuje napli cévniho feciste.

«——> koloidy

< > krystaloidy
< /’\\ > glukosa
dVOU-kOIl’lpatI'meIltOV}” matematiCk}” mOdel- At acelulérnk >e Intracelularni prostor
prostor prostor
13 litrG 32 litrd
asma
litry
_— *
d,1/d, = k; —k, -k *((V1-V1)/V1)-((v2-V2)/V2)))
llntersticiélni |
revni |  Prostor
uﬁky 10 litrd
litry

N



... farmakokineticky model aplikovany na tekutiny

Tekutiny v perioperacnim obdobi

... matematické modely pouZivané K popisu objemové efektivity

... K popisu dé&ja, ke kterym dochazi pii podani tekutin do intravaskularniho prostoru, vyuzivame matematické modely,
které umoznuji hodnotit, do jaké miry, dany roztok, ovliviiuje napli cévniho feciste.

dvldt = ki _kb —kr*((V-V)/V) «—> koloidy
< > krystaloidy
€ > glukosa
dvlldt - ki _kb —kr*(((Vl'Vl)/Vl)'((VZ'VZ)/VZ))) Exttacelulérni | Intracelularni prostor

rostor rostor
F1)3 litrd) 52 litrGi

Plasma

3 litry

pievod dvou-kompartmentoveho modelu na jedno-kompartmentovy matematicky model

Intersticialni

d,2/d, = k*((v1-V1)IV1)-((v2-V2)V2))) e

10 litrG

buriky
2 litry




... farmakokineticky model aplikovany na tekutiny

Tekutiny v perioperacnim obdobi

... matematické modely pouZivané K popisu objemové efektivity

... K popisu dé&ja, ke kterym dochazi pii podani tekutin do intravaskularniho prostoru, vyuzivame matematické modely,
které umoznuji hodnotit, do jaké miry, dany roztok, ovliviiuje napli cévniho feciste.

dvldt = ki _kb —kr*((V-V)/V) «—> koloidy
€ > krystaloidy
«—- /""\ > glukosa
dvlldt = ki _kb —kr*(((Vl'Vl)/Vl)'((VZ'VZ)/VZ))) y acelulérni‘\_ Sl Intraceluldrni prostor
rostor  \ rostor
"I F1)3 litrd “ 22 litrd
asma \
ﬁlitry ‘\
pievod dvou-kompartmentoveho modelu na jedno-kompartmentovy matematicky model \
|
]

... dostatecna diuresa a bilance tekutin

Intersticialni

\(revni prostor
10 litrd

d,2/d, = k*((v1-V1)IV1)-((v2-V2)V2))) iy ,,"




Tekutiny v perioperacnim obdobi

... definice: intravenosni roztoky jsou chemicky ptipravené tekutiny, které slouzi K nitrozilnimu podani nemocnym.
Jejich vlastnosti jsou upraveny tak, aby byly Sity na miru potiebam organismu. Pouzivaji se, jak k nahrad¢ deficitu tekutin
a/nebo jako nosné médium pro aplikaci 1ék.

IV tekutiny délime na:

* krystaloidni

* koloidni

* krev a krevni produkty

* roztoky prenasejici kyslik

Krystaloidy Koloidy Krevni derivaty
prirodni  syntetické

roztoky glukosy albumin dextrany plna krev
roztoky soli Zelatiny erytrocytarni koncentraty
elektrolyty nebalancované HES Cerstvé zmraZend plazma

elektrolyty balancované



Tekutiny v perioperacnim obdobi

... polovina 18 stoleti koncept hemorhagického Soku
... polovina 19 stoleti, dlleZitost podani krevnich transflzi a roztokl soli pfi Iécbé akutniho krvaceni

... 1861 Thomas Graham zaved| déleni tekutin na krystaloidni a koloidni roztoky podle jejich schopnosti prechazet pres
pergamenové membrany.

... 1872 prvnim intravenosnim podanim solného roztoku umirajicim pacientim
Gross S. A system of Surgery: Pathological, Diagnostic, therapeutic and Operative. Philadelphia: Lea and Febigen 1872;471-472:665-691

... 1880 definice vztahu mezi koncentracemi sodiku, drasliku a chlorid(i v krevni plasmé a v pouzivanych infusich
Ringer S. Regarding the action of the hydrate of soda, hydrateof amonia, and hydrate of potash on the ventrikle of the frog’s heart. J Physiol 1880;3:195-102

... 1899 resuscitace hemorhagického Soku infuzi teplého roztoku soli.

Crile G. George Crile, an Autobiography. Phyladelphia: JB Lippincott company,1947

... 1930 soucana klasifikace Sokt na hemorhagicky, septicky, neurogenni a kardiogenni

Blallock A. Experimental shock, the case of the low blood pressure produced by musle injury. Arch Surg 1930;20:959-996

... 30-40 léta 20 stoleti souvislost mezi |é¢bou dehydratovanych déti krystaloidnimi roztoky a rozvojem

hyperchloremické MAC, s ndvrhem pridat metabolizovatelny laktat sodny, jako ndhradu prebytku chloridovych aniont(
Hartmann A. Theory and practice of parenteral fluid administrativ JAMA 1934;103:1349-1354

... 1940 souvislost mezi traumatem tkani a extraceluldarnimi ztratami tekutin



Tekutiny v perioperacnim obdobi

Krystaloidni roztoky

... jako krystaloidni roztoky oznacujeme takovy typ tekutiny, ktera obsahuje mal¢ Castice, jejichz
molekulova hmotnost nepresahuje (MW<30,000 D). Miize obsahovat malé ionty (Na*, ClI), nebo
neiontove slouceny. Jejich koloidné osmoticky tlak je roven O.

... zakladni déleni: na hypotonické, isotonické a hypertonické roztoky

Table 1. Comparison of Compasition and Osmolarity of Crystalloid Solutions for IV Administration

" Osmolarty Na™ CF K G Ghiose HOO,  Lacile Frenyy o ihence isotonickych solnych roztokd je
Solution (mOsm/L) (mmal/L) (mmal/L} (mmol/L) (mmol/L) (mg/L) (mmol/L) (mmol/L) (keal /L) : ., :
spojen se jménem Sydney Ringer r. 1880.
(slucose 5% 5] - - - - & - - 4
Glucose 25% 1260 — - - - 23) - - 200 T .
Clucose 50% 30 B B B W - i ... oce ;990 ,I—szlrtmanr) a Senna jejich vlastnosti
Sodium chloride 09% WO B - - - - - = vylepsili pfidanim laktatu.
Sodium chloride and glucose 28 - - — N - — 320
Ringer's solution kL., 70 150 dll 21 = - - =
Compound sodium lactate” 278 B0 N 50 20 - - B -
Plasmalyte B Msy 0 4D U8 5 - - 3 - -
Normasol 280 40 U5 3

* Hartmarin's solution o Lictitid Ringer's solubon.

' Normasol contaas acelate 3 mmol/ 1. and ﬂ"{“m. 3 ml/LL Gross S. A system of Surgery: Pathological, Diagnostic, therapeutic and Operative. Philadelphia: Lea and Febigen 1872;471-472:665-691

Ringer S. Regarding the action of the hydrate of soda, hydrateof amonia, and hydrate of potash on the ventrikle of the frog’s heart. J Physiol 1880;3:195-102



Tekutiny v perioperacnim obdobi - krystaloidy
... plicni dysfunkce
(predispozice k pneumonii a respiracnimu selhani ...)

Slinger PD. Perioperative fluid management for thoracic surgery: the puzzle of postpneumonectomy pulmonary edema. J Cardiothorac Vasc Anesth
1995; 9: 442451
Turnage WS, Lunn JJ. Postpneumonectomy pulmonary edema. A retrospective analysis of associated variables. Chest 1993; 103: 1646150

... perioperacni GIT dysfunkce

(pooperacni ileus., Spatné hojeni anastomaz, ACS ....)

Le Roith D, Bark H, Nyska M, Glick SM. The effect of abdominal pressure on plasma antidiuretic hormone levels in the dog. J Surg Res 1982; 32: 6519
Lobo DN, Bostock KA, Neal KR, Perkins AC, Rowlands BJ, Allison SP. Effect of salt and water balance on recovery of gastrointestinal function after
elective colonic resection: a randomised control trial. Lancet 2002; 359: 1812+18

...perioperacni rendlni dysfunkce

(snizeni diresy...)
Shires GT, Barber A. Fluid and electrolyte management of the surgical patient. In: Schwartz RW, Shires GT, Daly JM, eds. Principles of Surgery, 6th
Edn. New York: McGraw Hill, 1997; 53175

... perioperacni koagulopatie
(predispozice k trombembolii ...)

Ruttmann TG, James MF, Aronson I. In vivo investigation into the effects of haemodilution with hydroxyethyl starch (200/0.5) and
normal saline on coagulation. Br J Anaesth 1998; 80: 61216

... perioperacni probléemy s ABR
(hyperchlorem. MAC...)

Steingraber S, et al. Rapid saline infusion produces hyperchloremic acidosis in patients undergoing gynecologic surgery. Anesthesiology
1999;90:1265-12-70217



Tekutiny v perioperacnim obdobi - krystaloidy
. perioperacni plicni dysfunkce
(predispozice k pneumonii a respiracnimu selhani ...)

Slinger PD. Perioperative fluid management for thoracic surgery: the puzzle of postpneumonectomy pulmonary edema. J Cardiothorac Vasc Anesth

1995; 9: 442451
Turnage WS, Lunn JJ. Postpneumonectomy pulmonary edema. A retrospective analysis of associated variables. Chest 1993; 103: 1646150

. perioperacni GIT dysfunkce

(pooperacni ileus., Spatné hojeni anastomaz, ACS ....)

Le Roith D, Bark H, Nyska M, Glick SM. The effect of abdominal pressure on plasma
Lobo DN, Bostock KA, Neal KR, Perkins AC, Rowlands BJ, Allison SP. Effe

82; 32: 659
anction after

oredispozice k trombembolii ...)
Ruttmann TG, James MF, Aronson I. In vivo investigation into the effects of haemodilution with hydroxyethyl starch (200/0.5) and
normal saline on coagulation. Br J Anaesth 1998; 80: 61216

. perioperacni problémy s ABR
(hyperchlorem. MAC...)

Steingraber S, et al. Rapid saline infusion produces hyperchloremic acidosis in patients undergoing gynecologic surgery. Anesthesiology
1999;90:1265-12-70217



Tekutiny v periopera¢nim obdobi - krystaloidy

Balancované krystaloidni roztoky

.. jako krystaloidni roztoky oznacujeme takovy typ tekutiny, kterda obsahuje malé ¢astice, jejichz
molekulova hmotnost nepresahuje (MW<30,000 D). Miize obsahovat malé ionty (Na*, ClI), nebo
neiontové slouceny, jako napriklad laktat, acetat, malat, glukonat (prekursory bikarbonatu). Jejich
koloidné€ osmoticky tlak je roven 0, ptiblizuji se sloZeni krevni plasmy a jsou isotonicke

Table 1. Comparison of Composition and Osmolarity of Crystalloid Solutions for IV Administration

Osmolarity  Na® Cl k. Ca*®  Glucose | 1C0O, Lactate  Energy
Solution (mOsm /L) (mmol/L) (mmol /L) (mmol /L) (mmol /L) (mg/L) (mmaol/L) (mmaol /L) (keal /L)
Glucose 5% 252 — — — — ) — — 400
Glucose 25% 1260 - - — —_ 25 — — 2000
Calucose B 2820 — — — — A — — SO0
Sodium chloride (0.9%: J0s 1 54.0) 1 5.0 — — — — — —
Sodium chloride and glucose 264 31.0 31.0 s — 40 == = 320
Kinger’s solution jﬁi 147.0) | 56.0) 4.0 2.2 — — — —
. actate” 278 131.0) 111.0 5.0 2.0 — — =05 —
2985 140 98 5 - 50 - = >
280 140 e 5

* Hartran's solution or Lactatsd J-‘.ln|.:-|.r & solution.

* Mormasol contains acetale 27 mmol /L and gliusconate 23 mmad /L _ ) ) ) ) ) ) _
Gross S. % system of Surgery: Pathological, Diagnostic, therapeutic and Operative. Philadelphia: Lea and Febigen 1872;471-472:665-691

Ringer S. Regarding the action of the hydrate of soda, hydrateof amonia, and hydrate of potash on the ventrikle of the frog’s heart. J Physiol 1880;3:195-102



Tekutiny v perioperacnim obdobi .. krystaloidy

Balancované krystaloidni roztoky

Glucose HCO,™  Lactate  Energy
J(mmaol /L) (mg/L) (mmol /L) (mmaol /L) (keal /L)

— S — — 400
— 250 — — 2000
— 50X — — 4000
31.0 — 4 o — 320
309 147.0 15640 4.0 22— — — —
ium lactate” 278 131.0 111.4 2.0 2.0 — — c
Plasmalyte B 2985 140 98 3 — — 50 — —
NPt 280 140 9% 3

* Hartoanm's solution or lactatsd Kinger's solution.

* Mormasol contains acetate 27 mmol /L and gluconate 23 mmal /1, _ _ _ _ _ _ _ _
Gross S. A system of Surgery: Pathological, Diagnostic, therapeutic and Operative. Philadelphia: Lea and Febigen 1872;471-472:665-691

Ringer S. Regarding the action of the hydrate of soda, hydrateof amonia, and hydrate of potash on the ventrikle of the frog’s heart. J Physiol 1880;3:195-102



Tekutiny v perioperacnim obdobi ... koloidy

Dextrany

... Jsou glukozové polymery, vyrobené bakteriemi inkubovanymi Vv sacharoze. Do klinické praxe byly zavedeny v roce
1940, ale pfedevsim z diavoda zvysSeného vyskytu nezadoucich u¢inkli nejsou rutinné vyuzivany. Vyrabéji se ve dvou
formach 10% dextran-40 a 6% dextran-70 v roztoku NaCl. Oba ptipravky dextranu jsou hyperonkotické (COP= 40
mmHg). Dextran-40 zptsobuje vEtsi nartist objemu krevni plazmy nez dextran-70, ale ucinky pretrvavaji jen nékolik

hodin. Dextran-70 ma dlouhodob¢jsi ptisobeni.

Dextrany jsou odpovédny za poruchy koagulace a krvaceni v souvislosti s inhibici agregace krevnich desti¢ek, coz
snizuje aktivaci faktoru VIIlI a podporuje fibrinolyzu. Vyskyt koagulopatii je minimalizovan omezenim denni
davky na 20ml/kg. Anafylaktické reakce byly piivodné hlaseny az u 5 % pacientti, kdyz zmény Vv technologickych
postupech a zvyseni Cistoty, snizily Cetnost vyskytu anafylaktickych reakci na minimum. Dextrany se také, v
dasledku jejich interakce s cervenymi Krvinkami, podileji na zvyseni sedimentace erytrocyt a vV neposledni radé

jsou dextrany oznacovany jako pri¢ina akutniho selhani ledvin.



Tekutiny v perioperacnim obdobi .. koloidy

Roztoky Zelatiny
... Jsou polypeptidy, vzniklé degradaci hovéziho kolagenu s primérnou molekulovou hmotnosti 30.000- 35.000 D. Jejich
objemov¢ expanzni efekt je srovnatelny s dalSimi koloidnimi roztoky. Nékolik studii, které se zabyvaly farmakologicko-

bezpecnostim profilem Zelatiny naznacuji mozné ovlivnéni koagulace, organové integrity a zhorseni funkce ledvin.

Mahmood A, Gosling P, Vohra RK: Randomized clinical trial comparing the effects on renal function of hydroxyethyl starch or gelatin during aortic aneurysm surgery. Br J Surg 2007, 94:427-33.



Tekutiny v perioperacnim obdobi .. koloidy

Hydroxyethyl skroby

... Jsou uméle vytvofené polymery, odvozen¢ z amylopektinu, které jsou tvofeny rozvétvenymi fetézci molekul
glukdzy (Skroby) ziskavanych z kukufice nebo brambor. Ochrana ptred degradaci a rozpustnost ve vod¢ je
dosazena hydroxyethylaci molekul glukozy.

... ruzné roztoky HESse lisi v koncentraci, molekularni hmotnosti, molarni substituce, C2/C6 poméru, typem
solventu a farmakologickym profilem.

... v priab&hu biodegradace jsou malé molekuly (HES<50-60 kD), rychle vylu¢ovany glomerularni filtraci, vétsi
molekuly jsou pak hydrolyzovany a ¢astecné ukladany do retikuloendotelidlniho systému.

Tabulka . 2 Viasnosti HES roztok(

Concentration Mean Molecular Molar C./Cg Maximum Daily
and Solvent Weight, kDa Substitution Ratio Dose, mi/kg
HES 670/0.75 6% balanced solution 670 0.75 4.5:1 20
HES 600/0.7 6% saline 600 0.7 5:1 20
HES 450/0.7 6% saline 480 0.7 5:1 20
HES 200/0.62 6% saline 200 0.62 9:1 20
HES 200/0.5 6% saline 200 0.5 5:1 33
10% saline 20
HES 130/0.42 6% saline 130 0.42 6:1 50
HES 130/0.42 6% balanced solution 130 0.42 6:1 50
10% balanced solution 33
HES 130/0.4 6% saline 130 0.4 9:1 50
10% saline 33
HES 130/0.4 6% balanced solution 130 0.4 9:1 50
HES 70/0.5 6% balanced solution 70 0.5 3:1 20




Tekutiny v perioperacnim obdobi .. koloidy

... perioperacni koagulopatie

Kozek-Langenecker S. Effects of hydroxyethyl starch solutions on hemostasis. Anesthesiology 2005; 103:654-60

Kozek-Langenecker SA, Jungheinrich C, Sauermann W, van der Linden PJ: The effects of hydroxyethyl starch 130/0.4 (6%) on blood loss
and use of blood products in major surgery: A pooled analysis of randomized clinical trials. Anesth Analg 2008; 107:382-90

... perioperacni akutni renalni selhani

Legendre C, Thervet E, Page B, Percheron A, Noel L, Kreis H: Hydroxyethylstarch and osmotic-nephrosis-like lesions in kidney transplantation.
Lancet 1993; 342:238-9

Brunkhorst FM, Engel Cet all, Intensive insulin therapy and pentasarch resuscitation in severe sepsis. N Engl J Med 2008; 354:125-139

Finfer S, Bellomo R, et all. A comparsion of albumin and saline for fluid resuscitation in the intensive care unit N EnglJ Med 2004; 350:2247-2256

... perioperacni kumulace ve tkanich

Barron ME, Wilkes MW, Navickis RJ: A systematic review of the comparative safety of colloids. Arch Surg 2004; 139:552-63
Bork K: Pruritus precipitated by hydroxyethyl starch: A review. Br J Dermatol 2005; 152:3-12, 91; 18:236-43

... perioperacni alergické reakce

J. Watkins, “Allergic and pseudoallergic reactions to colloid plasma substitutes: which colloid?,”Care of the Critically lll, vol. 7, no. 6, pp. 213-217, 1991.
M. P. Vercauteren, H. C. Coppejans, and L. Sermeus, “Anaphylactoid reaction to hydroxyethylstarch during cesarean delivery in a patient with
HELLP syndrome,” Anesthesia and Analgesia, vol. 96, no. 3, pp. 859-861, 2003.

Specidlni skupiny pacientu

Vliv na mikrocirkulace a okysliceni

Vliv na systémovy zanét a endotelidlni aktivaci
Hyperchloremicka metabolicka acidoza



Tekutiny v perioperacnim obdobi ... koloidy

. perioperacni koagulopatie
Kozek-Langenecker S. Effects of hydroxyethyl starch solutions on hemostasis. Anesthesiology 2005; 103:654-60

Kozek-Langenecker SA, Jungheinrich C, Sauermann W, van der Linden PJ: The effects of hydroxyethyl starch 130/0.4 (6%) on blood loss
and use of blood products in major surgery: A pooled analysis of randomized clinical trials. Anesth Analg 2008; 107:382-90

. perioperacni akutni renalni selhani

Legendre C, Thervet E, Page B, Percheron A, Noel L, Kreis H: Hydroxyethylstarch and osmoti
Lancet 1993; 342:238-9

Brunkhorst FM, Engel Cet all, Intensive insulin therapy and pentasarc

Finfer S, Bellomo R, et all. A comparsion of albumin and salins vied 2004 350:2247-2256

perlopera

Barron M ‘ r o garative safety of colloids. Arch Surg 2004; 139:552-63
B ‘ ] ‘ w. Br J Dermatol 2005; 152:3-12, 91; 18:236-43

Allergic and pseudoallergic reactions to colloid plasma substitutes: which colloid?,”Care of the Critically lll, vol. 7, no. 6, pp. 213-217, 1991.

vI. P. Vercauteren, H. C. Coppejans, and L. Sermeus, “Anaphylactoid reaction to hydroxyethylstarch during cesarean delivery in a patient with
HELLP syndrome,” Anesthesia and Analgesia, vol. 96, no. 3, pp. 859-861, 2003.

Specidlni skupiny pacientt

Vliv na mikrocirkulace a okysliceni

Vliv na systémovy zdnét a endotelidlni aktivaci
Hyperchloremickd metabolickd aciddza



Tekutiny v perioperacnim obdobi

... a frekvence vyskytu komplikaci

No. of patients with
Subgroup No. of studies No. of patients complications in  Odds ratio (95% ClI)
control group

Monitor
ODM 9 987 163/469 (35%) 0.41 (0.30-0.57):
PAFC 10 1085 108/537 (20%) 0.54 (0.33-0.88):
Other 2 4 320 76/158 (48%) 0.32 (0.19-0.54):
Therapy

< Fluids 9 742 126/372 (34%)  0.38(0.26-0.55 >
Fluids and -, , 1650 221/792 (28%)  0.47 (0.35-0.64)"
inotropes
Goals
CIl/D 0, 12 982 169/461 (37%) 0.52 (0.37-0.74)"
FTc/SV 8 849 135/423 (32%) 0.41 (0.28-0.58):
Other b 3 561 43/280 (15%) 0.26 (0.13-0.52)*
Resuscitation target
Supranormal 6 469 133/227 (59%) 0.42 (0.29-0.63)"
Normal 17 1923 214/937 (23%) 0.43 (0.31-0.60):

Hamilton MA, Cecconi M, Rhiodes A ., A systemic review and meta-analysis on the use of preemptive hemodynamic intervention to improve
postoperative outcomes in moderate and high-risk surgical patients Anesth Analg. 2011,112(6):1392-402


http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html
http://www.anesthesia-analgesia.org/content/112/6/1392/T3.expansion.html

Tekutiny v perioperacnim obdobi

... a mortalita

Subgroup No. of studies No. of patients Control 9roub  44ds ratio (95% Cl)
mortality

Monitor

ODM 9 894 28/448 (6%) 0.75 (0.41-1.37)
PAFC 15 3511 179/1739 (10%) 0.35 (0.19-0.65)"
Other 2 5 400 17/198 (9%) 0.61 (0.27-1.35)
Therapy

< Fluids 10 700 16/350 (5%) 0.44 (0.19-1.06) >

Fluids and inotropes 19 4105 208/2035 (10%) 0.47 (0.29-0.76)"
Goals

CI/DO, 17 3350 183/1657 (11%) 0.38 (0.21-0.68)"
FTc/SV 9 894 28/448 (6%) 0.75 (0.41-1.37)
Other b 3 561 13/280 (5%) 0.43 (0.15-1.19)

Resuscitation target

Supranormal 8 0.29 (0.18-0.47) 89/346 (26%) 0.29 (0.18-0.47)"

Normal 21 0.86 (0.66-1.13) 135/2039 (7%) 0.86 (0.66-1.13)

Hamilton MA, Cecconi M, Rhiodes A ., A systemic review and meta-analysis on the use of preemptive hemodynamic intervention to improve postoperative
outcomes in moderate and high-risk surgical patients Anesth Analg. 2011,112(6):1392-402
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Tekutiny v perioperacnim obdobi




Tekutiny v perioperacnim obdobi

Pratok/objem(l/min/ml)

... maximalizace tepovéeho objemu

)

S

—_

Srdce nereagujici na objem

Srdce reagujici na objem

Tlak (mmHg)




Tekutiny v perioperacnim obdobi Q/.
. . ’ . A
... maximalizace tepoveho objemu &‘F
«\Jy
E Srdce nereagujici na objem
% Optimalni napln srdce
% Hypovolémie . Hypervolémie

Srdce reagujici na objem

Fluid optimization

Perioperative morbidity risk

Fluid load

Tlak (mmHg)

Bellamy MC Wet, dry or something else? British Journal of Anaesthesia 2006,97 (6):755-757



Tekutiny v perioperacnim obdobi

...ve skupiné 141 pacientl kolorektalni chirurgie prokazano, Ze perioperacni restrikce tekutin (2740ml vs. 5388 ml)
vyznamn¢ snizilo vyskyt hlavnich a vedlejSich komplikaci, jako jsou: dehiscence anastomdzy, edém plic, zapal plic a
infekce operacni rany.

Brandstrup B, Tonnesen H, Beier-Holgersen R, Hjortso E, Ording H, Lindorff-Larsen K, Rasmussen MS, Lanng C, Wallin L, Iversen LH, Gramkow CS, Okholm M, Blemmer T, Svendsen PE,

Rottensten HH, Thage B, Riis J, Jeppesen IS, Teilum D, Christensen AM, Graungaard B, Pott F: Effects of intravenous fluid restriction on postoperative complications: Comparison of two
perioperative fluid regiment - A randomized assessor-blinded multicenter trial. Ann Surg 2003; 238:641-8

... snizeni poopera¢ni morbidity a zkraceni pobytu v nemocnici, v restriktivni skupiné versus liberalni (1200 ml vs.
3700ml), a to ve vice heterogenni populaci 152 pacientd smiSené elektivni bfisni chirurgie.

Nisanevich V, Felsenstein |, Almogy G, Weissman C, Einav S, Matot I: Effectof intraoperative fluid management on outcome after intraabdominal surgery. Anesthesiology 2005; 103:25-32



Tekutiny v perioperacnim obdobi

infekce operacni rany.
Brandstrup B, Tonnesen H, Beier-Holgersen R, Hjortso E, Ording H, Lindorff-Larsen K, Rasmusseng ramkow CS, Okholm M, Blemmer T, Svendsen PE,
Rottensten HH, Thage B, Riis J, Jeppesen IS, Teilum D, Christensen AM, Graungaard B, Pott} ion on postoperative complications: Comparison of two

Fluid optimization

Perioperative morbidity risk

3500 ml

Fluid load

Bellamy MC Wet, dry or something else? British Journal of Anaesthesia 2006,97 (6):755-757



Tekutiny v perioperacnim obdobi
... maximalizace tepovéeho objemu

CI1>2.5 I/min/m2

predoperacni lacnéni

chronicka onemocnéni
kardiodepresivni ucinek anestetik
akutni krevni ztrata

Pratok/(l/min/ml)

Tlak (mmHg)

Holte K, Kehlet T. Compenzatory fluid administration for preoperative dehydration — doe it improve outcome? Acta Anaesthesiol Scand 2002; 46:1089-1093

Sanders G, Mercer SJ et all, Randomised clinical trial of intravenous fluid replacement during bowel preparation for surgery. Br J Surg 2001; 88:1363-1365
Junghans T, Neuss H et all, Hypovolemia after traditional preoperative care in patients undergoing colonic surgery is underrepresented in conventional hemodynamic monitoring IntJ Colorectal Dis 2006; 21(7):693

Lobo SM, Lobo FR et all Prospective, randomized trial comparing fluids and dobutamine optimization of oxygen delivery in high-risk surgical patients. Crit Care 2006; 10:R72
Cohn LH, Edmunds LH Jr, eds. Cardiac Surgery in the Adult. New York: McGraw-Hill, 2003:249-281



Tekutiny v perioperacnim obdobi

... maximalizace tepovéeho objemu

i -

—_

% Srdce nereagujici na objem
£
% Optimalni napln srdce
2
o)
S
S
5 SV
Srdce reagujici na objem \
ESV

Afterload Inotropy

Factors determining stroke volume
Tlak (mmHg) (SV), where SV = end-diastolic volume
(EDV)minus end-systolic volume
(ESV).




Perioperacni hemodynamicka optimalizace

DO2=Q x Ca0O2

3
Total Peripheral Resistance
S -
e.g. exercise
DO2=Q x HB x 1,34 x Sa02 / AN
’ ——
-
'_P—L-HH‘\.. e
e -
\‘u I R Cardiac — Inotropy
= c I ) o Output
-
1 s '_.,-/
— —— .
= L — N ] N
S3 & 3
[ =R h . : W
.E g : ™, -T'_:'"'ﬁ'-—_ _
= = P A T __ Operating point of the heart
E @ L , AN fcardiac output and wvenous
o = l..-"IIr A " return are squall
A X o
-"r_.-": 1— ___"v;——____..-r.Total Paripheral Resistance
..-"f.-"'r d LY e.g. vasoconstriction
- \I,.r'-_ M, l v
F N M-intercept of venous return
e = mean systemic prassure
g s
f‘r-- x.'v'.-"j -
Right Atrial Pressure

or
End Diastolic volume

... Za posun v pribéhu krivky jsou odpovédny zmény v preloadu (tekutiny)

... za posuny mezi kirivkami jsou odpovédny zmény v kontraktilité a afterloadu (vazoaktivni 1éky)

H. Starling The LINACRE lecture on the law of the heart.(Cambridge, 1915). London, 1918.
Guyton AC Determination of cardiac output by equaling venous return courves vith cardiac response courves 1955 Physiol rev 35:123-129



Perioperacni hemodynamicka optimalizace

Pratok/objem(l/min/ml)

... maximalizace tepovéeho objem

CI1>2.5 I/min/m2

u

=
4

tekutina

‘ tekutiny

Tlak (mmHg)

Cardiac Output

or
WwWenous Return

(L/ymin)

¢T0t5| Peripheral Resistance
B.0. BXEICise 1\

Cardiac___jqtropy

Jf,,----- Output

/ \ T Operating paint of the heart
Y (cardiac output and venous
/ / \ return are equal
[/ e

Y-intercept of venaus retum
= Mean systamic pressure

Right Atrial Pressure
or
End Diastolic Volume



Perioperacni hemodynamicka optimalizace

Pratok/objem(l/min/ml)

CI1>2.5 1/min/m2

-

inotropie

Tlak (mmHg)

Cardiac Output
or
wenous Return

(L/ymin)

@Total Peripheral Resistance
B.0. BXEICise 1\

Cardiac___nqtrqpy

_~ Output

/ \ T Operating paint of the heart
Y (cardiac output and venous
\ return are equall

Y-intercept of venaus retum
= Mean systamic pressure

Right Atrial Pressure
or
End Diastolic Volume



Perioperacni hemodynamicka optimalizace

... a mortalita

Control group

Odds ratio (95%

Subgroup No. of studies No. of patients mortality cl

Monitor
ODM 9 894 28/448 (6%) 0.75 (0.41-1.37)
PAFC 15 3511 179/1739 (10%) 0.35 (0.19-0.65)"
Other 2 5 400 17/198 (9%) 0.61 (0.27-1.35)
Therapy

luids 10 700 16/350 (5%) 0.44 (0.19-1.0
Fluids and inotropes 19 4105 208/2035 (10%) 0.47 (0.29-0.76):
Goals
Cl/DO, 17 3350 183/1657 (11%) 0.38 (0.21-0.68)"
FTc/SV 9 894 28/448 (6%) 0.75 (0.41-1.37)
Other b 3 561 13/280 (5%) 0.43 (0.15-1.19)
Resuscitation target
Supranormal 8 0.29 (0.18-0.47) 89/346 (26%) 0.29 (0.18-0.47):
Normal 21 0.86 (0.66-1.13) 135/2039 (7%)

0.86 (0.66-1.13)

Hamilton MA, Cecconi M, Rhiodes A ., A systemic review and meta-analysis on the use of preemptive hemodynamic intervention to improve
postoperative outcomes in moderate and high-risk surgical patients Anesth Analg. 2011,112(6):1392-402
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Perioperacni hemodynamicka optimalizace

Intervention Control

No.of  Total Mo.of  Total Risk Ratio Favors = Fawors Wiright,
Source Events Mo, Events M. (95% Cl) Imtervention = Control %
shoemaker et al,2% 1988 82 28 30 GO 0.57 (0, 30-1.08) - 1.7
Berlauk et al,2% 1991 11 68 2| 21 0.38 (0.18-0.79) —— 1.3
Mythen et al, 22 1995 (#] 30 G 30 0.08 (0.00-1.31) = 0.1
Sinclair et al,#* 1997 1 20 1 20 1.00 (0.07-14.90) 0.1
Ueno et al, ¥4 1998 4 16 5 18 0.90(0.29-2.78) _— 0.5
Wilson et al,** 1999 38 92 28 46 0.68 (0.48-0.95) - 6.2
Lobo et al,¥® 2000 [ 19 12 18 0.47 (0.23-0.99) — 1.3
lerez et al,#7 2001 53 181 G5 209 0.94 (0, 70-1.28) - L
Conway et al, 28 2002 5 29 g 28 0,54 {0,.20-1.400) — 0e
Pearse et al, 14 2005 27 62 41 GO 0.64 (0.46-0.89) . 6.3
Wakeling et al,2% 2005 24 67 I8 67 0.63 (0.43-0.93) —=— 4.8
Noblett et al,>? 2006 1 51 B 52 0.13(0.02-0.98) = 0.2
Donati et al, ! 2007 68 20 67 0.39(0.19-0.83) R 1.3
Smetkin et al,** 20094 1 20 4 20 0.25(0.03-2.05) = 0.2
Jhanji et al,% 2010 57 50 30 45 0.95 (0.73-1.23) - 104
Mayer et al,3# 2010 [ 30 15 30 040 (0. 18-0.89) - 1.1
Cecconi et al, ¥ 2011 15 20 20 20 080 (0.64-1.02) - 128
Challand et al,¥% 2012 10 59 13 G 0.78 (0, 36-1.68) - 1.2
Brandstrup et al, 3% 20122 23 71 24 79 1.07 {0.66-1.71) - 3.1
Salzwedel et al,*" 20132 21 75 6 81 0.60 (0.39-0.93) .- 16
Goepfert et al,¥® 20132 34 50 42 50 0.81 (0.65-1.01) - 13.7
OFTIMISE, 2014 134 368 158 365 0.84 (0.70-1.01) - 21.8
Total 488 1548 614 1476  0.77(0.71-0.83) @ 100.0
Heterogeneity: X {,= 30.44; P=_08; I*=31% . .
Tett for overall effect: z=6.22: P<.001 0.05% 0.3 1:|:| 5.0 0

Risk Ratio (952 C1)

Effect of a Perioperative, Cardiac Output-Guided Hemodynamic Therapy Algorithm on Outcomes Following Major Gastrointestinal Surgery: A Randomized
Clinical Trial and Systematic ReviewFREE, Rupert M. Pearse et all, JAMA June 4, 2014, Vol 311, No. 21



Perioperacni hemodynamicka optimalizace

Protocol Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bender 1997 (32) 7 51 7 53 4.0% 1.05 [0.34, 3.22] .
Berlauk 1991 (31) 11 68 9 21 4.3% 0.26 [0.09, 0.76)
Bonazzi 2002 (29) 2 50 4 50 1.7% 0.48 [0.08, 2.74) —_—
Chytra 2007 (26) 15 80 28 82 9.3% 0.45 [0.22, 0.92]
Conway 2002 (25) 5 29 9 28 3.2% 0.44 [0.13, 1.53] —
Donati 2007 (24) 8 68 20 67 6.1% 0.31 [0.13, 0.77] e
Gan 2002 (23) 0 50 6 50 0.6% 0.07 [0.00, 1.24)
Kapoor 2008 (19) 1 15 3 15 0.9% 0.29 [0.03, 3.12) —_—
Lobo 2000 (22) 6 19 12 18 2.7% 0.23 [0.06, 0.91] —
Lobo 2006 (21) 14 25 17 25 3.8% 0.60 [0.19, 1.90] — T
Lopes 2007 (20) 7 17 12 16 2.3% 0.23 [0.05, 1.03] —
Mckendry 2004 (18) 17 89 26 85 9.9% 0.54 [0.27, 1.08] —
Mythen 1995 (17) 0 30 6 30 0.6% 0.06 [0.00, 1.15]
Noblett 2006 (16) 1 51 8 52 1.1% 0.11 [0.01, 0.91) S
Pearse 2005 (15) 27 62 41 60 8.9% 0.36 [0.17, 0.75] ———
Polonen 2000 (14) 2 196 11 197 2.2% 0.17 [0.04, 0.80] O
Schultz 1985 (12) 2 35 3 35 1.5% 0.65 [0.10, 4.13) S E—
Shoemaker 1988 (11) 8 28 30 60 5.4% 0.40 [0.15, 1.05] i
Ueno 1998 (9) & 16 ) 18 2.2% 0.87 [0.19, 4.01) S E—
Valentine 1998 (8) 15 60 10 60 6.2% 1.67 [0.68, 4.08]
Venn 2002 (7) 7 30 14 29 4.0% 0.33 [0.11, 1.00]) —F—
Wakeling 2005 (6) 24 67 38 67 10.0% 0.43 [0.21, 0.85] e
Wilson 1999 (5) 38 92 28 46 9.3% 0.45 [0.22, 0.93]) =
Total (95% CI) 1228 1164 100.0% 0.44 [0.35, 0.55] C’:)
Total events 221 347
Heterogeneity: Tau? = 0.01; Chi®* = 22.52, df = 22 (P = 0.43); ¥ = 2% :0 T 0:1 ] 1:0 1000:

Test for overall effect: Z = 7.14 (P < 0.00001) Favours experimental Favours control

Hamilton MA, Cecconi M, Rhiodes A ., A systemic review and meta-analysis on the use of preemptive hemodynamic intervention to improve
postoperative outcomes in moderate and high-risk surgical patients Anesth Analg. 2011,112(6):1392-402



Perioperacni hemodynamicka optimalizace

... vysledek chirurgickych pacientl ovliviuji ve zvySené mire individualni rezervy vitalnich funkci ,,high-risk surgical patients,,
Shoemaker WC, Appel PL, Kram HB, Waxman K, Lee TS: Prospective trial of supranormal values of survivors as therapeuticgoals in high-risk
surgical patients. Chest 1988; 94:1176-1186.

..odkaz prof. Shoemakera

- existuji specifické skupiny pacient, které reaguji na upravu parametrt ovliviiujicich
globalni dodavku a spotiebu kysliku, zlepSenim nékterych parametra vysledku

Shoemaker et allRole of oxygen debt in the development of ogan failure, sepsis and death in high-risk surgical patients Cchest 1992102:188-115

Shoemaker et all Hemodynmaics and oxygen transport responses in survivors and nonsurvivors of high rosk surgery Crit Care Med 1993 21:977-990

Shoemaker WC, Appel PL, Kram HB: Tissue oxygen debt as a determinant of lethal and nonlethal postoperative organ failure. Crit Care Med 1988; 16:1117-1120.
Shoemaker WC, Appel PL, Kram HB, Waxman K, Lee TS: Prospective trial of supranormal values of survivors as therapeuticgoals in high-risk

surgical patients. Chest 1988; 94:1176-1186.



Perioperacni hemodynamicka optimalizace

Fable | Shoemaker and colleagues' criteria for identifying patients at high risk
of penoperative complications Odds ratio
M-H, Random 95% ClI

Current or previous severe, cardio-respiratory illness (myvocardial infarcrion

stroke, heart fatlure, chronic obstructive pulmonary discase (COPD), severe asthma)
Acute abdominal catastrophe with hasmodynamic mstabiliy (pancreatitis, .
perforated bowel with peritoneal soiling. severe gastrointestinal bleeding ) Mortalita<5 %
MAcute renal failure (acute onset renal dysfunction with urea =18 mmol or e —

creatinine >2635 pmol litre ") Mythen I
Severe multiple trauma (more than three major organs involved or more than two Noblett

svstems or surgical opening of more than two body cavities) . -
Evidence of limited physiological reserve im ome or mare vital organs in elderly Wakellng .
patients mwore than 70 yr

Shock (MAP <60 mm Hg, urine output <05 ml kg 'h ')

Acute respiratory failure (Pa,, <8 kPa, F1,, =4, shunt fraction =30, Mortalita 5-10%

mechanical ventilation required for =48 h) .
Sepric shock Sandham

Table 2 Surgical considerations for identifving the high-risk patient. "Studies Venn

by Mangano and colleag pes™t and Polderman and colleague 5" amongst others
have identified a group of patients who may do better from  pernioperative
B hiockade, the primary risk being from cardiac ischascmia

Ziegler ®

Colorectal, vascular.” intra-abdominal surgery . o
Trauma surgery imvolving more than twao body cavities or imtraperitoneal sodling Mortallta > 10A)
with boswel contents —_—T
Prolonged surgery (=1'42 h) Boyd -
Emergency surgery Chytra

Lobo

Shoemacher °®

Shoemaker et all Hemodynmaics and oxygen transport responses in survivors and nonsurvivors of high rosk surgery

Crit Care Med 1993 21:977-990

Mangano DT, Layung EL, Wallace A, Tateo Effect of atenolol on mortality and cardiovascular morbidity after favorizuje GDT / favorizuje kontrol
noncardiac surgery. Multicentre Study of Perioperative Ischemia Research Group. N Eng J Med 1996,;335:1713-20.

Polderman D, Boersma E, Bax JJ, et al Effect of bisoprolol on perioperative mortality and myocardial infarction under

vasc. surgery. N Eng J Med 1999;341:1789-94.



Perioperacni hemodynamicka optimalizace

... vysledek chirurgickych pacientt ovliviuji ve zvySené mife parametry globalni dodavky a spotreby kysliku (DO2 a VO2)

dané komplexni interakci mezi chirurgickym vykonem indukovanou zanétlivou odpovédi a aktualnim stavem pacienta.
Shoemaker et allRole of oxygen debt in the development of ogan failure, sepsis and death in high-risk surgical patients Cchest 1992102:188-115

..odkaz prof. Shoemakera

- existuji specifické skupiny pacientU, které reaguji na Upravu parametrd ovliviujicich
globdlni dodavku a spotrebu kysliku, zlepsenim nékterych parametr( vysledku

- existuji hemodynamické parametry jejichz tprava do pozadovaného pasma souvisi se
zlepsenim duleZitych parametrt vysledku

Shoemaker et allRole of oxygen debt in the development of ogan failure, sepsis and death in high-risk surgical patients Cchest 1992102:188-115

Shoemaker et all Hemodynmaics and oxygen transport responses in survivors and nonsurvivors of high rosk surgery Crit Care Med 1993 21:977-990

Shoemaker WC, Appel PL, Kram HB: Tissue oxygen debt as a determinant of lethal and nonlethal postoperative organ failure. Crit Care Med 1988; 16:1117-1120.
Shoemaker WC, Appel PL, Kram HB, Waxman K, Lee TS: Prospective trial of supranormal values of survivors as therapeuticgoals in high-risk

surgical patients. Chest 1988; 94:1176-1186.
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Periopera¢ni hemodynamicka optimalizace_ ==z = % 77 .

e 1 BEE AN AR TERSAL  PRESSLTE

... jaké parametry hodnotit ?

... statické

srdecni tlaky a objemy

... dynamické

pritok (srdecni vydej)

TED pritokova krivka (LVET,ACC)

analyza pulzni tlakové kfivky (PPV, SVV)

... parametry odvozené z metabolismu O,

Shoemaker WC, Appel PL, Kram HB, Waxman K, Lee TS: Prospective trial of supranormal values of survivors as therapeuticgoals in high-risk surgical patients. Chest 1988; 94:1176-1186.



Perioperacni hemodynamicka optimalizace

PAC Redukce
mortality

Kalibrovana analyza pulsni
tlakové krivky

Nekalibrovana analyza pulsni tlakové kFivky

Redukce
morbidity

Transesophagealni
Doppler

invazivita monitoringu

Aplikace Fickova
Neinvazivni analyza pulsni principu

tlakové krivky

invazivita monitoringu

Minimallni
profit GDT

Endotrachealni

Transthorakalni doppler o
bioimpedance

Hrudni a celotélova bioimpedance/ bioreaktance

predoperacné intraoperacné pooperacné/ICU ASA I-ll mortalita <1%  ASAIll mortalita 1-5%  ASA IV-V mortalita >5%



Perioperacni hemodynamicka optimalizace

... vysledek chirurgickych pacientt ovliviuji ve zvysené mire parametry globdalni dodavky a spotreby kysliku (DO2 a VO2)

dané komplexni interakci mezi chirurgickym vykonem indukovanou zanétlivou odpovédi a aktualnim stavem pacienta.
Shoemaker et allRole of oxygen debt in the development of ogan failure, sepsis and death in high-risk surgical patients Cchest 1992102:188-115

..odkaz prof. Shoemakera

- existuji specifické skupiny pacientU, které reaguji na Upravu parametrd ovliviujicich
globdlni dodavku a spotrebu kysliku, zlepsenim nékterych parametr( vysledku

- existuji hemodynamické parametry jejichz Uprava do pozadovaného pasma souvisi se
zlepSenim dullezitych parametrt vysledku

- existuje potreba naCasovat terapeutickou intervenci do maxima jejiho Gcinku

Shoemaker et allRole of oxygen debt in the development of ogan failure, sepsis and death in high-risk surgical patients Cchest 1992102:188-115

Shoemaker et all Hemodynmaics and oxygen transport responses in survivors and nonsurvivors of high rosk surgery Crit Care Med 1993 21:977-990

Shoemaker WC, Appel PL, Kram HB: Tissue oxygen debt as a determinant of lethal and nonlethal postoperative organ failure. Crit Care Med 1988; 16:1117-1120.
Shoemaker WC, Appel PL, Kram HB, Waxman K, Lee TS: Prospective trial of supranormal values of survivors as therapeuticgoals in high-risk

surgical patients. Chest 1988; 94:1176-1186.



Perioperacni hemodynamicka optimalizace

... kritika maximalizace DO2 byla zahajena poté, co se v klinickych studiich zjistilo, ze dosazeni supranormalnich hodnot

DO, ve skupiné kriticky nemocnych pacientti s MODS neni efektivni a mtiZe byt dokonce i Skodlivé

Gattinoni L, Brazzi L, Pelosi P, Latini R, Tognoni G, Pesenti A, Fumagalli R, for the SvO2 Collaborative Group: A trial of goal-oriented hemodynamic therapy in critically ill patients. N Engl J Med 1995;
333:1025-1032.

Hayes MA, Timmins AC, Yau EH, Palazzo M, Hinds CJ, Watson D: Elevation of systemic oxygen delivery in the treatment of critically ill patients. N Engl J Med 1994;330:1717-1722.

Hemodynamicka optimalizace po vvvoji MODS
Alia, 1999 + - - 1
Yu, 1998 ¢ - 4 .
Yu, 1998 ¢ —— =
Gattinoni, 1995 I- ER— —
Hayes, 1994 B ——
Yu, 1993 -
Hemodynamicka optimalizace pred vvvojem MODS
Lobo, 2000 — - R—
Wilson, 1999 — = 4
Bishop, 1995 s iy
Boyd, 1993 ¥ -
Tuschschmidt, 1988 o P
Shoemaker, 1988 -
Schul=, 1985 PR—
Ll
-1.4 -1.2 -1.0 -0.8 -0.6 - 0.4 - 0.2 o o.2 oO.a
Favorizuje skupinu s hhemodyrnamickouwu Favorizuje
optimalizaci kontrolmni skupinu

... prof. Shoemaker vsak upozornil, ze problém neni v chybné hypotéze, ale v spravném nacasovani intervence, ktera

muzZe byt efektivni v situaci, kdy bude prevenci vyvoje kyslikového dluhu, nebo povede k jeho ¢asné eliminaci

Shoemaker WC, Belzberg H. Maximizing oxygen delivery in high-risk surgical patients CritCare Med 1997; 25:714-6
Kern JW, Shoemaker WC. Meta-analysis of hemodynamic optimization in high-risk patients. Crit Care Med 2002; 30:1686-92

... V prvnich 8 hodinach po inzultu tedy v intraoperacnim a casném pooperacnicm obdobi

Shoemaker et all Hemodynmaics and oxygen transport responses in survivors and nonsurvivors of high rosk surgery Crit Care Med 1993 21:977-990
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41(0.58) 80 (1.16) -
Number of complications
in patient with complication?




@® Study group
O Control group
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Duration [minutes]

Study group (N) 71 71 71 71 71 71 70 64 50 37 32 22 15 11 7 4 1 1 1

Control group (N) 69 69 69 69 69 69 66 50 41 33 29 24 16 14 7 4 3 2 1

* Significantly different between control group and study group (p<0.05).
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* Significantly different between control group and study group (p<0.05).
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Time [hours]
Study group (N) 71 59 64 67 51 27
Control group (N) 69 66 68 66 60 28

* Significantly different between control group and study group (p<0.05).




I Study group (n=71) Control group (n=69)
I N Statistics N Statistics p-value
Crystalloids (before operation)
yes 71 44 (62.0) 68 40 (58.8) 0.731
1000 1000
| 44 40.9 (235. 4 25.0 (180.81 072
volume 165 840.9 (235.58) 0 .65 925.0 (180.81) 0.0
Plasma lyte
P e 71 71 (100.0) 69 69 (100.0) -
2300 24317 2500 2758.0
71 69 0.099
- (1 000; 4 100) (1065.10) (1300; 4 900) (1 096.04)
e 71 8(11.3) 69 11 (15.9) 0.467
I volume 8 594 (292; 1 278) 641.0 (278.93) 11 556 (279; 1 020) 565.9 (245.48) 0.231
O 71 3(4.2) 69 8 (11.6) 0.126
O 3 608 (589; 609) 602.0 (11.27) 8 544 (267; 621) 491.4 (134.22) 0.066
B e 71 0(0.0) 69 0(0.0) :
T volume - - - - - - -
P yes 71 71 (100.0) 69 68 (98.6) 0.493
-volume 71 500 (200; 1 200) 561.4 (285.28) 68 500 (200; 900) 550.7 (366.86) 0.496
Blood losses
P e 71 70 (98.6) 69 68 (98.6) >0.999
0 volume 70 300 (100; 1 200) 410.7 (397.81) 68 250 (50; 1 500) 407.4 (447.74) 0.378
T yes 71 0(0.0) 69 0(0.0) -
2400 2529.4 2600 2905.2
71 69 0.108
- (1000; 4 634) (1179.93) (1300; 5 144) (1367.22)
Fluids output
O 71 900 (350; 2 300) 966.3 (560.45) 69 800 (300; 2 300) 944.2 (659.07) 0.434
71 1450 (400; 3 286) 1563.0 (896.15) 69 1700 (600; 3 400) 1961.0 0.036
’ ’ ’ ’ (1 043.66) ;
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Duration [minutes]

Study group (N) 71 71 71 71 71 71 70 65 50 38 33 22 15 11 7 4 1 1 1

Control group (N) 69 69 69 69 69 69 67 49 40 36 29 21 16 14 8 5 3 2 1

* Significantly different between control group and study group (p<0.05).
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Duration [minutes]
71 71 71 71 71 71 70 65 51 38 33 22 15 11 7 4 1 1 1
69 69 69 69 69 69 67 49 40 36 29 21 16 14 8 5 3 2 1

* Significantly different between control group and study group (p<0.05).




Study group (n=71 Control group (n=69
s N Statistics N

yes 71 44 (62.0) 69 3(4.3) <0.001
administ time 44 150 (40; 280) 151.4 (63.89) 3 160 (100; 200) 153.3 (50.33) 0.878
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Duration [minutes]
Study group (N) 71 71 71 71 71 71 70 65 51 38 33 22 15 11 7 4 1 1 1
Control group (N) 69 69 69 69 69 69 67 49 40 36 29 21 16 14 8 5 3 2 1

* Significantly different between control group and study group (p<0.05).



I Study group (n=71 Control group (n=69

] Statistics Statistics p-value
yes 71 18(25.4) 69 38(55.1) 0.001
administ time 18 110 (20; 260) 112.2 (57.45) 38 110 (40; 220) 121.8 (62.03) 0.602
- 71 7(9.9) 69 0(0.0) 0.013
7000 -~
* * * * * * * * * *
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0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360
Duration [minutes]
Study group (N) 70 70 70 70 69 70 69 64 51 37 33 22 15 11 7 4 1 1 1
Controlgroup (N) 69 69 69 68 69 68 66 49 40 36 29 21 16 14 8 5 3 2 1

* Significantly different between control group and study group (p<0.05).
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Duration [minutes]

Or—T—T 7T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Study group (N) 71 71 71 71 71 71 70 65 51 38 32 22 15 11 7 4 1 1

Control group (N) 68 69 69 69 69 69 67 49 40 36 29 21 16 14 8 5 3 2

* Significantly different between control group and study group (p<0.05).
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... prvnim krokem je za pomoci bolusti tekutin upravit existujici deficit intravazalniho objemu, kdyZ ¢asto samostatné
bolusy tekutin vedou k tpravé globalnich parametrti perfize DO2 a Ci

Pearse R, Dawson D, Fawcett J, Rhodes A, Grounds RM, Bennett ED. Early goal-directed therapy after major surgery reduces complications and duration of hospital stay. A randomised, controlled trial
[ISRCTN38797445]. Crit Care 2005;9:R687-93

Gan TJ, Marrof m, el.Moalem H, Robertson KM, Moretti, DaneP, Glass PS, Goal-directed intraoperative fluid administration reduces length of hospital stay after major surgery.Anestesiology 2002
Oct;97(4):820-6.

... V pfipadech, Ze tekutinova terapie neumozni dosahnout urcenych terapeutickych cili, je mozno cilené podat

vazoaktivni latky

Lobo SM, Lobo FR, Polachini CA, Patini DS, Yamamoto AE, de Oliveira NE, Serrano P, Sanches HS, Spegiorin MA, Queiroz MM, Christiano AC Jr, Savieiro EF, Alvarez PA, Teixeira SP, Cunrath GS. Prospective,
randomized trial comparing fluids and dobutamine optimization of oxygen delivery in high-risk surgical patients. Crit Care 2006; 10:R72

Pearse RM, Belsey JD, Cole JN, Bennett ED, Effect of dopexamine infusion on mortality following major surgery: individual patient data meta-regression analysis of published clinical trials. Crit Care Med
2008 Apr;36(4):1323-9.
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IDEALNI TEKUTINA: JE DOKONALE NESTLACITELNA A BEZ VNITRNIH"

REALNA TEKUTINA: MA VNITRNI TRENI A DA SE MiP-

<FEKTIVITA

BEZPECNOST

.aulace v plazmé
... doba pretrvavani ve tkanich
... vliv na koagulaci
... Vliv na renalni funkce
... Vliv na vékové skupiny
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... individualizovana hemodynamicka optimalizace
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