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“ Operace byla usgna ...
Pacientovo srdce vsak neuneslo
zakz celkové anestezie a pacient

zentel 7 dni po operaci na dhové
selhani”




Periopera ¢&ni mortalita

= Mortalita spojena s anestei
3-5 na 1 000 00D

= Mortalita spojeia s chirurgickym z akrokem a
anestezi do 28 dmpo operaci v UK (200%)

0.7 & 1.5%

1 Prof. Henry Rosenberg, M.D., Thomas Jeffersornvélsity
2 CEPOD. www.ncepod.org.uk




Velk € chirurgick é vykony

m Stresowa odpovd
m Zanctlivareakce
= Dehydratace

= Hypotermie

m Pro-koagula&ni stav hemostati@ho
apagtu

m Zvyseny metabolicky obrat




Velk € chirurgick é vykony

m ... Se podobajfyzickému vykonu

= Limitujicim faktorem se tive stt
dodavka O, tkanim v perioperénim
obdoh

= “Dodavatelern O, je kardiecpulmoralni
SysSem







Jak identifikujeme pacienty
se zvy Senym rizikem?

Anamnéza

m Srdecni selkani, ICHS, vady chlopn arytmie,
CODP, asthma, ré@ni insuficience, diabetes,
cerebrovask@rni prihody ...

m Funkeni kapacita:
» Fyzicka zdatnost

= Duke Activity Status Index : Metaboliek
ekvivalenty (MET)




Duke Activity Status Index
Overview:

The Duke Activity Status Index is a self-administered questionnaire that measures a patient's functional
capacity. It can be used to get a rough estimate of a patient's peak oxygen uptake.

ltem  Activity Yes | No Duke activity status index =
1 Can you take care of yourself (eating dressing bathing orusing 275 @ 0
the toilet)? = SUM(values for all 12 questions)
2 Can you walk indoors such as around your house? 175 | 0
Interpretation:
3 Can you walk a block or two on level ground? 275 | 0
4 Can you climb a flight of stairs or walk up a hill? 950 | 0 * maximum value 58.2
5 Can you run a short distance? 800 0
* minimum val
6 Can you do light work around the house like dusting or 270 | 0 u alue 0
washing dishes?
estimated peak oxygen uptake in mL/min =
7 Can you do moderate work around the house like vacuuming | 3.50 | 0 P Yo P
sweeping floors or carrying in groceries?
_ : = (0.43 * (duke activity status index)) + 9.6
8 Can you do heavy work around the house like scrubbing floors | 8.00 | 0
or lifting and moving heavy furniture?
9 Can you do yardwork like raking leaves weeding or pushinga 450 | 0
power mower?
10 Can you have sexual relations? 525 | 0
11 Can you participate in moderate recreational activities like goif = 6.00 = 0
bowling dancing doubles tennis or throwing a baseball or
football?
12 Can you participate in strenuous sports like swimming singles | 7.50 /0

tennis football basketball or skiing?




Jak Identifikujeme pacienty
se zvy Senym rizikem?

Duke Activity Status Index

= Metabolicle ekvivalenty (MET)
m 1 MET = spoieba Q v klidu (3,5 ml kg' min-)

m Chize po rovig / do schod: Pacienti, kté nedolazi
vyjit 2 patra do schdohebo |t po rovire rychlost 6
km/h, nesou vysakriziko perioperanich komplikag!

1. Eagle KA et al. Cizrenlation 2002;105:1257




Jak identifikujeme pacienty
se zvy Senym rizikem?

Standardnkardiologicke “ zatézove testy

Zatezove EKG

Dobutamin stress echo

Dipyridamol Th scintigrafie
Nizka pozitivni prediktivn hodnota (2680%), ale nstesti
vysoka negativr prediktivi hodnota (95100%)
Dostupnost seizni

Klidove transthoraglni echo: nespolehlivy prediktor
perioperénich kardiovaskwdrnich komplikad -2

1. Chassot et al. Br | Anaesth 2002;89:747-759
2. Halm A et al. Annals of Internal Medicine 1996;125:433-441




Kardiopulmon ailn 1 zat ézovy
test
(cardiopulmonary exercise
testlng CPX, CPET)

Prednr odborrici:

Paul Older (AUS)

Karl Wasserman (USA)
John Carlisle (UK)

Bicyklovy ergometr

Analyzator dechovych plyt
(pneumotachograf rychle O,
a CQO, analyztory)

Patitac

Simultanni 12-svodoe EKG




Kardiopulmon aln i
test

Prabeéh testu
Klidove EKG aspirometrie

Zatezovy test: stupujici se Atez na bicyklovem
ergometru za kontiralni analyzy dechovych plyn

a monitorovani EKG & do doszen maximalni
spoteby O, vycerpani pacienta nebo ischemickych
zmen na EKG

Celkem 20- 30 minut
Okanzity prediezny vysledek
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Kardiopulmon aln i
test
Vysledky
= Anaerobm prah (anaerobic thresholdAT, lactic
threshold- LT, lactate anaerobic threshcldAT)

= Max. spofeba Q (VO,,..,)

= Ventilaci ekvivalenty /e/VCO, Ve/VO,)

m Kyslikovy puls (Q pulse)

m Zatezové EKG, puls, vykon ve wattech.




Anaerobn 1 pr ah

m Okanvik, kdy se k aerobmu metabolismu
mud pridat anaerobimmetabolismus pro to, aby
byl pokryta popevka po ATP ve svalech.

Oxidativi fosforylace: Glu+ O,= 38 ATP
Anaerobmglykolyza: Glu (bez ¢) =2 ATP




Anaerobn 1 pr ah

m Dochazi k naristu produkce lalkétu

= Neutralizace laldtu bikarbordtem za zvgen

produkce CQ... zména ponéru spoieby O,
a vydeje CQ




Kardiopulmon aln i
test:
Magick a ¢éi sla
= 1 MET = 3,5 ml/kg/min Q
m > 3 MET = schopenétsSiny vykonu

AT > 11 ml/kag/min

Older etal: AT < 11: mortalita 18 % vs. 0.8 % (AT > 11)

AT < 11 plus ICHS: 42 % vs. 4 % (AT > 11
plus ICHS)

Carlisle, Swart: AT= 11.7




% Mortalita

Elektivni resekce aneurysmatu abdominalni aorty

6.7 9.3 11.7 14.3 16.7 19.3

AT ml/Kg/min




Magick a éi slall

m VO, ...~ zhruba dvojisobek AT. Dobry prediktor
pro hrudmvykony \C. resektjicnu a hepatektomie

= Ventilacni ekvivalenty: Diferen@ni diagnostika
plicni hypertenze, V/Q mismatch

m O, pulse- srdecni kontraktilita pod atezi
m Zatezove EKG - urcen bodu rastupu ischemie

m Spirometrie




Anaerobn i pr ah - fyziologicky
podklad
» Hypotéza, ze zvySena periopé&namortalita (u ¥tSich vykon) je
zpasobena neschopnosti jednotky srdce - plice pokrygeravyu
spotebu Q zpisobenou chirurgickym stresem:

Goldman, Shoemakeér CEPODB, ACC/AHA4

e Srdeni selhani... ICHS, vady chlopni a arytmie

» SrdeEni selhantastjsi u starSich paciemtéastomaskovane
snizenim aktivity

1 Goldman L, Caldera DL, Nussbaum SR, Southwickkf8gstad D, Murray B, et al. Multifactorial index cardiac risk in
noncardiac surgical procedures. New England Jowfidledicine 1977; 297:845-850.

2 Shoemaker WC. Cardiorespiratory patterns of surgiand nonsurviving postoperative patients. Surgégnecology & Obstetrics
1972; 134:810-814.

3 www.ncepod.org.uk
4 ACC/AHA Guidelines for Exercise Testing, Circudet 1997; 96:345-354.




Zavér. p zi nos CPX

m Objektivni neritko zdatnosti pacienta
m Zvazovani pinosu a rizik operaci
= Casovani transplantaci

= Planovani periopetai p&e (vykon, anesteziologicka
technika, monitorace, poopém p&e)




References:

Carlisle J, Swart M. Mid-term survival after AAA sy predicted by CPXBJS
2007; 94:966-9.

Nugent et al. CPX in the pre-operative assessmerdtiis for repair of AAA.
Irish Journal of Medical Scienck998;167:238-41.

Epstein et al. Aerobic capacity is associated with-d@y outcome after hepatic
transplantationLiver Transplantatior2004; 10:418-24.

Forshaw et al. Is CPX a useful test before oesophamgeiAnnals of Thoracic

Surgery2008;85:294-9.

Nagamatsu et al. Preoperative evaluation of cautinpnary reserve with the use
of expired gas analysis during exercise testing irepegica of the thoracic
oesophagusl. of Thoracic and Cardiovascular Surgét§01;121:1064-8.

Older P et al. Preoperative evaluation of carthdare and ischemia in elderly
patients by CPXChest1993;104:701-4.

Older P et al. CPX as a screening test for perioperatanagement of major
surgery in the elderlyChest1999;116:366-62.

Smith et al. CPX testing as a risk assessment methaohi cardio-pulmonary
surgery: a systematic reviefnaesthesi200964:883-893.




