Anestezie pod kontrolou
aneb muze byt perioperacni
proces bezpecnejsi?

K.Cvachovec
KARIM 2. LF UK ve FN Motol
KAIM IPVZ Praha
FZS TU v Liberci



Prohlaseni

*V souvislosti s tématem sdéleni jsem
nemél a nemam zadny stret zajmu




Rady mlademu lekari...

Nemocnhice Jilemnice

* Dej dost kysliku

* Dycha poradné?

* Hlavné, aby spal..

* Pozor na poklesy TK!

MUDr. Pavel Sladky, 1971



Perioperative and anaesthetic-related mortality in
developed and developing countries: a systematic review
and meta-analysis

* 87 studii; 21,4 mil. pac.

Anest. Periop.
mortalita | mortalita

Log-odds event rate

/100000 | /100000

Pred 1970 35’7 1060
1970- 52 453

1980
1991 -
2000 3.4 118
:
Pozn.: pfi trvale narustajicim ASA 7" Celkova periop. mortalita

=10-00

skore, plati ale pouze pro vyspélé i & s 95wk we w9 ok whe e oo

Studyyear

Zzeme Lancet 2012; 380: 1075-81




Mortality after surgery in Europe: a 7 day cohort study

" 498 nemocnic, 46539 pac. ol e

o 56% univerzitni nem., z nich >%/, sl ﬁ
pacient NthSEItdd ;_E}
" Mortalita za hospitalisace 4% e
o Ceska republika 2,3% e
o rigko 2
o zemé (PL, RO, LT, IRL), iy -
O rozsah, naléhavost a povaha = uEFpguy —1;
operace, Tivg e
O vek, e -
O ASA, ] B
o meta Ca, cirhéza R'L'd i
S R

Adjusted odds ratio (95% CI)

Lancet 2012; 380:1059-1065



Soucasna umrtnost
vV primé souvislosti s
anestézii je v
rozvinutych zemich
<1: 100000

Morbidita: zavazné
perioperacni komplikace
s moznymi trvalymi
nasledky maji cetnost
1:170 - 500

Eur J Anaesthesiol 2010;27:592-597



Determinants of Long-Term Survival After Major Surgery
and the Adverse Effect of Postoperative Complications

* 105951 pac., 8 nejcastéjSich typl operaci, 22 typu
pooperaénich komplikaci

d3n00 r;k > let

NE 0,8 | 6,9 | 39,5

ANO | 19,2 | 28,1 | 57,6
Vztah komplikaci a

umrtnosti (v %)
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Regionalni anestézie a onkochirurgie

* Peroperacné jsou tumorozni buriky manipulaci uvolnény
do obéhu = minimadlni ndadorovad choroba, jejich dalsi
osud zavisi na

° Imunité pacienta
* Jejich schopnosti se usidlit, mnozit, zajistit angiogenesu
* Rd{stu tumoru napomaha

* Operace, prchava anestetika, opioidy

* Uziti regionalni (¢i kombinované) anestézie
* Snizi (Ci vylouci) uziti prchavych anestetik
* SniZi potrebu opioidl per- i pooperacné (pri zajisténi analgesie) '
* Omeazi disledku stresu operacniho vykonu
* Snizuje miru imunosuprese, tj. podpori obranyschopnost organismu

* Potvrzeno experimentalné i klinicky

* Paravertebrdlni blok/analgesie 4x { recidivu ¢i meta Ca prsu
* Epidurdlini znecitlivéni 1 recidivy Ca prostaty o 60%
* NCT00418457 ?, NCT00684229 ?

Anesthesiology 2009;111:1-4



Mode of anesthesia /Neuroaxiélnl'anestézie (samotna!) A
. ! 1 ¢etnost zavaznych pooperacnich

mortallty and outcome komplikaci a je spojena s lepSim

in geriatric patients operacnim vysledkem

Eur J Anesthesiol 2014;31:513-16/

* Metaanalyza, 82 publ., 7447

* Riziko komplikaci souvisi
managementem — m

65 let), GA ¢i RA

perioperacnim

torialni priciny

* Seniorum prospej
snaha o obnov

sna mobilizace, rehabilitace a
predoperacniho funkcniho stavu

A4

* Pfi nékterych operacich muaze byt RA vyhodnéjsi (TEP,
CEA)

* Pri RA méné CMP, postoperacni delirium, PE, nizsi krevni ztrata a

ovwv /s

Z Gerontol Geriat 2014 - 47:110-124



Anesthetic Management and One-Year Mortality After
Noncardiac Surgery

* Predoperacni indikatory umrti do 1 roku: ASA II-1V, komorbidity

* v anamnéze hypertense, srdecni onemocnéni, predchozi IM, jaterni onemocnéni,

* Peroperacni indikatory: T doba operace, dutinovy vykon, trvani
systolické hypotense (<80 mmHg), trvani hluboké anestézie (BIS <45)

Vzestup rizika umrtido 1r. :
T 0 3,6% za kazdou minutu, kdy TK,, <80mmHg

T 0 24,4% za 1h, kdy BIS <45

Anesth Analg 2005;100:4-10



Intraoperative Hypotension and 1-Year Mortality afiter

Noncardiac Surgery

* Observacni studie 1705 pc.
>18r, anestézie vSech typu

* Mortalita do 1r 5,2%

U starSich pacientt (=45r!)
je T 1r mortalita spojena s
peroperacnim | TK a
délkou trvani hypotenze

* Obecné: ! TK x cas

* Dale: vék, ASA, hypertense
anamn., trvani operace

<100

IOH = SBP < 100 mmHg
log-rank p-value = 0.05

<90

IOH = SBP < 90 mmHg
log-rank p-value = 0.001

I0H = SBP < 80 mmHg
log-rank p-value < 0.001

IOH = SBP < 70 mmHg
log-rank p-value < 0.001

patients without IOH
----- patients with IOH

Anesthesiology 2009; 111: 1217-26

Postoperative days



Relationship between Intraoperative Mean
Arterial Pressure and Clinical Outcomes after

Noncardiac Surgery

* Observacni studie, 33330
operaci u 27381 pac.

* Umrtnost 30d 1,5%; pooper.
AKl u 7,4%; PoMI u 2,3%;
obéhové komplikace u 2,8%
pac.

* Riziko AKI, obéhovych
komplikaci i POMI T, kde TK;
<55-60 mmHg

* T 30d umrtnost tam, kde ITK;
na <55 mmHg >20°(OR 1,79;
95%Cl 1,21-2,65)
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[ |
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@ Acute Kidney Injury 0 Cardiac Complication [l Myocardial Injury

Souvislost mezi trvanim {TK_,,
obéhovymi komplikacemi a AKI

Anesthesiology 2013; 119: 507-15



Hospital Stay and Mortality Are Increased in Patients
Having a “Triple Low” of Low Blood Pressure, Low
Bispectral Index, and Low Minimum Alveolar
Concentration of Volatile Anesthesia

Srovnani 30d mortality a prodlouzené hospitalisace (v%) MAP BIS MAC
% High High Low —= |
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Anesthesiology 2012; 116: 1195 - 203



A Pilot Study for a Prospective, Randomized,
Double-Blind Trial of the Influence of
Anesthetic Depth on Long-Term Outcome

* Rozdily v hloubce anestézie (BIS
39 vs. 48, P<0,001)
 Stredni rozdil BIS 8 (95% Cl 5,7-10,4) ”

* Rozdily ve spotrebé anestetik: 1
inhalacni 37%, propofol 23% "

* Perop. bez rozdilu TK

BIS or SE (median & IQR)
u
-

S
niz3i BIS (13 vs. 3%, P=0,04) - I

* Bez rozdilu v charakteru
probouzeni, LOS, recidivé
malignit, cetnosti ostatnich
vaznych komplikaci 30d a 1r a
umrtnosti 1r

64 125

Anesth Analg 2014;118:981-6



Supplemental Perioperative Oxygen
and the Risk of Surgical Wound Infection

* RCT 300 pac., kolorektalni chir., /
? SSI 14 poop. dnl 25
* Fi0,0,3¢i 0,8 perop.ab6h
poop. 20 | P=0,04
* Riziko infekce rany FiO, 0,8 vs. FiO
FiO, 0,3: po korekci nizsi o 54% 15 =10 32
(RR0,61; 95% Cl, 0,22-0,95; o
P=0,04) 10 !
* Pac. s onemocnénim dychaciho
ustroji maji riziko ranné infekce 5
3,23x vyssi (95% Cl 1,18-8,86)
* NizSi FiO, a onemocnéni 0

dychaciho ustroji predisponuji SSI (%)

k ranné infekci
J Amer Med Ass 2005;294:2035-2042



Increased Long-Term Mortality After a High
Perioperative Inspiratory Oxygen Fraction During
Abdominal Surgery: Follow-Up of a Randomized

Clinical Trial

* Nasledna studie PROXI u
laparotomovanych

* Za anestézie a poop. 2h 80% vs. 30% O,

* Hodnoceni 1382 pc. za 30d a po str. dobé
2,3r (1,3 - 3,4)

* Pozdni umrtnost u 80% 23,2% vs. 18,3%
u 30% (HR 1,30 /95%Cl 1,03-1,64;
P=0,03/)

* Dalsi faktory T umrtnost: vék, ASA Il a IV,
malignita, peroper. transflze

* Narust umrtnosti predevsim u pacientt s
malignitou (HR 1,45; 1,1-1,9; P=0,009 vs.
1,06; 0,69-1,65; P=0,79)

* ?: potenciace neoangiogeneze, stimulace
bunécného ristu, oxidativni stress

e
i

‘Umrtnost (v %)

| 2319

m 80% 02
| 30% 02

Anesth Analg 2012;115:849-54



Perioperative hyperoxia — Long-term impact on cardiovascular

complications after abdominal surgery, a post hoc analysis of the
PROXI trial

* 1386 pac., laparotomie, F,0, 0,8 Rt
vs. 0,3

* Median sledovani 3,9 roku; 2,9 -
5 let

* Primarne: AKS 2,5 vs. 3%; p=0,07

* Sekundarné:
* IM 2,2 vs. 0,9%; p=0,03

%)
4

Acute Coronary Syndrome, incidence (

—

» Jakékoliv kardialni onemocnéni »
nebo imrti HR 1,24 (95%Cl 1,06 - "
1,45; P<0,01 0 '1 2 3 4 5

Time since index operation (years)

Int J Cardiol 2016; 215: 238-243



Supplemental oxygen and surgical-site infections: an
alternating intervention controlled trial

Relative risk (80% vs, 30%) and 99.64% CI

~ ~ 0 o Ty’::eor;rzi{glegsecﬁon —_—— 1.06 (0.78, 1.45
* Peroperacne 80% vs. 30% O, e s
Age

<60 yr — 0.94(0.71, 1.24)

V4 ’ 260 yr B 1.10 (0.76, 1.58)

5749 pac. kolorektalni ch. 22h I A

230 kg m? B 0.89 (0.60, 1.34)

(o] Vé wve eeo VYA ) Smoking status

* ? Za 30 dnu rana ci jina infekce, e e

L3 ’ V4 1=l —_— 1.07 (0.67, 1.70)

-V — g 0.96 (0.75, 1.24)

dehiscence, umrti =

Others —_—— 0.97 (0.76, 1.25)

”| o o —_ La;\){a:scopic surgery
* Bez rozdilu: 10,8% vs. 11%; P=0,85 - e on
30-pay complications 80% oxygen (N=2896)" 30% oxygen (N=2853)" Relative risk (95% CI)" (80% vs 30%)| P-value

SSI (organ space/deep) 118 (4.1) 112 (3.9) 1.04 (0.74, 1.46) 0.77
Anastomotic leak 34 (1.2) 36 (1.3) 0.94 (0.50, 1.75) 0.79
Intra-abdominal abscess 133 (4.6) 143 (5.0) 0.91 (0.67, 1.24) 0.44
Sepsis 96 (3.3) 94 (3.3) 1.01 (0.69, 1.49) 0.95
Wound dehiscence 43 (1.5) 43 (1.5) 0.95 (0.57, 1.72) 0.96
Death 20 (0.7) 10 (0.4) 1.97 (0.71, 5.47) 0.08
Any of the above 314 (10.8) 314 (11.0) 0.99 (0.85, 1.14) 0.85

Brit J Anaesth 2018; 120: 117 - 126




PERIOPERATIVE NORMOTHERMIA TO REDUCE THE INCIDENCE OF SURGICAL-WOUND
INFECTION AND SHORTEN HOSPITALIZATION

NORMOTHERMIA HYPOTHERMIA

RIABLE (N=104) (N =96) P VALUE

All patients

Infection — no. of 6 (6) 18 (19) 0.009
patients (%)

ASEPSIS score 710 13*16 0.002

Collagen deposition — 328135 254114 0.04
pglem

Days to first solid food 3.6x2.5 6.5+2.0 0.006
Days to suture removal 9.8*+29 10,919 0.002
Days of hospitalization 12.1+4.4 14.7+6.5 0,001

Intraoperative Postoperative
—_ 38 - .
% 37 1 3 6’6:&0,5W

2 -

T 36-

E Hypothermia
e — 34.7+0,6°C
U 3‘4 | T T T v 1 ) T T T T T 1

0 1 2 3 Final O 1 2 3 4 5 =]

Time (hr)

N Engl J Med 1996; 334: 1209-15



Inadvertent hypothermia and mortality in postoperative
intensive care patients: retrospective audit of 5050 patients

o/

pac. v prvnich 24h po prijeti na

JIP pooperacné 16
* 35% hypotermie, 6% zavazna 1‘2‘
hypotermie (<35°C) 0
« Umrtnost za hospitalisace 5,6% 8
u normotermickych, u 6
hypotermickych 8,9% (p<0,001), 4-
u zavazné hypotermickych 2
14.7% (p<0,001) 0-
* Souvislost hypotermie a imrti za
hospitalisace: OR 1,83 (95%Cl &
1,2-2,6; p <0,001) za pokles ®

télesné teploty o 1°C

Umrtnost v %

Anaesthesia 2009; 64: 968-972



Nitrous Oxide and Serious Morbidity and Mortality
in the POISE Trial

* Post hoc analyza studie POISE, perioperacni
3-blokada, 8351 pac.

* Uziti N,O neovlivnilo ¢etnost sledovanych parametrui
souhrné ¢i AIM, CMP, umrti nebo vyznamné

hypotenze

* Souhrné 7,5 vs. 6,9%, P=0,58
AIM 6 vs. 5,6%, P=0,94
Hypotenze 17,7 vs. 15%, P=0,48
CMP 0,4 vs. 0,8%, P=0,79
Umrti 2,7 vs. 2,8%, P=0,88

Anesth Analg 2013;116:1034—40



The Association Between Nitrous Oxide and
Postoperative Mortality and Morbidity After

Noncardiac Surgery

* Retrospektivni hodnoceni
169621 vs. 20648 pac.

* Uziti N,O spojeno s nizsi 30d
mortalitou (OR 0,67; 97,5%Cl
0,46-0,97; P=0,02)

* Uziti N,O spojeno s 0 17% nizsi
zavaznou m&m (P<0,01)

* Pri uziti N,O nizsi
pravdépodobnost respiracnich
komplikaci (OR 0,59; 95%ClI 0,44-
0,78)

* Pri respektovani znamych Kl neni
dbvod vylucovat N,O z pouzivani

Qutcome
30-day mortality

In-hospital morhidity  mortality

Common effect

Cardiac

Hemarrhagic

In-hospital martality

Infectious

Meurological

Peripheral vascular
Pulmonary / Respiratory
Urinary { renal

Wound disruption

Odds Ratio and CI*

I
0.25

|
0.5

I T L

0751 1.5

2.25

OR (CI")

0.55 (0.45, 0.94)

0.82 (0.73, 0.91)
0,88 (0.64, 1.16)
0.80 (0.88, 1.18)
0.48 (0.23, 1.04)
0.62 (0.60, 1.10)
127 (0.72,2.23)
1.15 (0.49, 2.69)
0.55(0.41,0.73)
1,02 (0.69, 1.49)
1.06 (0.54, 2.06)

Anesth Analg 2013;116:1026-33



Perioperative lung protective ventilation

Ventilator induced lung injury

Biotrauma Atelectrauma Barotrauma and volutrauma

Anesthetics

IV fluid and
blood transfusion

-
M \ &
4 - Hyperoxia
! 4 s -
- — 4
. Pneumonia/aspiration J—_ —
E 3 .
Trauma/atelectasis o

/(/\
A
(o]

5 LT

Positioning ’

TT

O

BMJ 2018;362:k3030
doi: 10.1136/bmj.k3030



Association Between Use of Lung-Protective
Ventilation With Lower Tidal Volumes

and Clinical Outcomes Among Patients
Without Acute Respiratory Distress Syndrome

* Metaanalyza 20 publ., 2822 pac. bez ARDS

* Protektivni ventilace (VT 6,5+1,1 ml vs. 10,6 +1,1 ml/
kg)
* NizSi mortalita
* NizSi pravdépodobnost ALI
* Méné casté plicni infekce
* Kratsi doba hospitalizace

* Ale! Peroper. i pacienti v intenzivni péci

J Amer Med Ass 2012;308:1651-1659



Positive end-expiratory pressure (PEEP) during anaesthesia
for the prevention of mortality and postoperative pulmonary
complications (Review)

* 8 RCT, 330 pac.

* Neni dost dukazu, ze peroperacni PEEP u chirurgickych
pacientld ovlivni pooperacni mortalitu a ¢etnost
respiracnich komplikaci

* Bez ovlivnéni mortality (RR 0,95, 95%Cl 0,14-6,39)
1. POD
* Lepsi PaO,/FiO,
* MenSi rozsah atelektaz
« Zadné nezadouci uc¢inky PEEP

Cochrane Database Syst Rev 2010, Issue 9. Art. No.: CD007922.
DOI: 10.1002/14651858.CD007922.pub?2



Intraoperative ventilation strategies to prevent
postoperative pulmonary complications:
Systematic review, meta-analysis, and trial
sequential analysis

* Béhem vykonu V; 6-8 ml/kg
t.hm. =

* Méné zjevné zda PEEP >2
cm H,O je prospesny .

v —a—

* VysSi PEEP muze byt u
urcitych pc. prospésny, vzdy >
ale vazit mozné s |

. , ° 0.01 0.1 1 1*1:. 100
hem Odyn amické dusled ky Protective Ventilation Conventional Ventilation

0.35 [0.21, 0.59]

Best Pract Res Clin Anaesth 2015; 29: 331- 340



Peri/peroperacni tekutinova
leécba

Hypoperfuize Tkanové otoky
Organova dysfunkce OPTIMUM Organova dysfunkce
Nepfriznivy vysledek Nepfriznivy vysledek

{/

Euvolémie

Hypovolémie Hypervolémie



Pathophysiology and clinical implications of peri-
operative fluid management in elective surgery

* Existuje vztah mezi taktikou tekutinové lécby a
zotavenim (PONV, obnoveni Gl fce, hojeni ran, schopnost
mobilizace, Gnavnost, apod.)

* Hodnoceni G¢inku méné spolehlivé dle konvencénich parametrt
(TK, P, diuréza, plnici tlaky), vyhodnéjsi dle dynamickych
ukazatelti

nozstvi zaviseji od
* Predoperacniho stavu (pfijem, zvraceni, chir. pfiprava)
* Charakteru pacienta
* Povahy operace a jeji faze
iologické techniky
* Krevnich ztrat

* Neni prokazan rozdil mezi krystaloidy a koloidy
* Pozor: recentni omezeni uziti koloid!

* Pokud krystaloid, tak balancovany (neni-li gahiaeyisainbd10: 57(7) B4156




" C4stecné zaslepeno,
kolorektalni chirurgie

" R jen krevni ztraty, L/S
korekce pred epid.,

krystaloidy perop.

R

S/L

Poop.
komplikace

33%

51%

KV kompl.

7%

24%

Kompl.
hojeni ran

16%

31%

Liter

Kilogram

7.0

6.0

5.0 {

4.0 1

Fluid administration

O Oral fluid

Bl Iv-Saline 0.9%
Iv-Glucose 0.5%
M Iv-HAES 6% ®

B [v-Other or unspecified?

Body weight changes
+
M |_| 1l m rﬂ , H '
R § R § R S R S R S R § R S
Day of  Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

operation

Ann Surg 2003;238:641-48



Intraoperative fluid optimization using stroke
volume variation in high risk surgical patients:
results of prospective randomized study

* Prospektivni ¢ast. zaslepena Srovnani laktacidémie

studie 120 pc. elekt. brisni o -
chirurgie ] o

* GDT: SVV >10% bolusy [ vigieo
koloidu 3 ml/kg

* Bez rozdilu v mortalité ¢i 1 '
délce pobytu na ICU | é é
* MensSi pocet pc. s A % I J_

komplikacemi (30 vs. 58,3%,

P=0,0033) i méné komplikaci
celkem (34 vs. 77, P=0,0066)

Crit Care 2010, 14: R118



Restrictive versus Liberal Fluid Therapy for Major
Abdominal Surgery

Median intraoperative fluid administration

(IQR) — ml
Crystalloid GG?? (1173 to 2294) 3000 (2100 to 38505> <0.001
Colloidi 500 (250 to S00) 500 (400 to 1000) 0.01 1.004 Liberal fluid
In PACUS = el
Median administration of fluid (IQR) — ml E 0.80 ——
Crystalloid 160 (90 to 302) 300 (160 to 500) <0.001 U'='l Restrictive fluid
Colloid 400 (250 to 500) 500 (250 to 500) 027 @
Postoperative day 1, post-PACU g=
Median administration of fluid (IQR) — ml é‘ 0.60+
Crystalloid 1556 (1200 to 1960) 2600 (2052 to 3150) <0.001 é
Colloids 500 (250 to 1000) 500 (400 to 750) 0.89 g o
Median infusion rate (IQR) — ml/kg/hr 0.9 (0.7to 1.2) 15(1.2to 1.7) <0.001 ‘-5 :
At 24 hr after surgery oy
Median cumulative total for intravenous fluids 6671 (2885 to 4880) 6146 (5000 to MD <0.001 %
(IQR) — ml z 0.20
Median fluid balance (IQR) — mlY] 1380 (540 to 2338) 3092 (2010 to 4241) <0.0017 E
7] © v _ ve, s s
O Bez rozdilu v preziti 1 rok ve zdravi T 5 i o
O Pfi restrikci vice AKI (8,6 vs. 5%: o
P<0,001 N Engl J Med 2018;378:2263-74

a RRT (0,9 vs. 0,3%; P=0,041, castéjsi i

1
infekce v rané (16 5 ve 12 4° P=0 O?)




‘Liberal’ vs. ‘restrictive’ perioperative fluid therapy - a
critical assessment of the evidence

Intraoperative

Liberalni
Restriktivni

Acta Anaesthesiol Scand 2009;53:843-851



Effects of perioperative goal-directed fluid
therapy combined with the application of
alpha-1 adrenergic agonists on
postoperative outcomes: a systematic
review and meta-analysis

* 32 RCT

* GDFT spolu s a,-mimetiky spojena s
* kratSi dobou hospitalisace
* rychlejSim obnoveni fungovani GIT
* nizsi celkovou ¢etnosti komplikaci, véetné AKI

* Neovlivnila kratkodobou mortalitu (1,8 vs. 3%, P=0,05)

BMC Anesthesiology 2018; 18: 113 - 26



A na co nezapominat ?

* Uvédomit si nezbytnost poskytovat
péci vysoce individualizovanou

* Uvédomit si potrebu kontinuity péce
* casoveé (pred-, per- i pooperacni péce)
* obsahové (MULTIDISCIPLINARITA !!)

* Uvédomit si cenu, kterou platime za

komplikace, nutnost jim predchazet,
v€as je diagnostikovat a resit

Operace L )

Anesteziolog

_

d

‘a%ad

* Vénovat uzkostlivou pozornost
detailim

*2)9
1uesadoo

~



Skarvan K 1992




Dekuji za pozornost

karel.cvachovec@fnmotol.cz
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