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TIVA — totalni intravendzni anestezie
YREMIER
CLINIC
Vyhody Nevyhody
* vime ,,co délame” X prolomeni HECB * u delSich vykon( nutnost
* potfebujete pouze i.v. vstup kontinualniho podavani tekutin

* priprava Casove nenarocna
* malé riziko selhani (vs. RA)
* neni riziko rezidualni blokady
(RA v ambul. chir.)
* niz3i toxicita Iéka * cena?
(vs. inhalacni anestetika)
*snizuje PONV, nizsi POCD
* neni riziko maligni hypertermie
* malé znecisténi zivotniho prostredi

* nutnost specifického vybaveni?

* maly presah analgezie do
pooperacniho obdobi
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e/ OMBVIFM
TIVA — nizsi POCD |

Comparison | TIVA vs Inhalational maintenance, Outcome 2 Postoperative cognitive dysfunction.
Inhalational f th -
mainte-
Study or subgroup TIVA nance Ddds Ratio Weight Odds Ratio INce or anaes esia
M- M-
H,Random 95% H,Random 95% !lderly people
n/N n/N cl cl
Egawa 2016 16/72 24(72 — 21.5 % 057027, 1.20]
Geng 2017 (1) 2/50 25/100 - 9.3 % 0.13[003,055]
Linchoim 2013 4% 697 . 3% 066 (018,241 Cochrane
L ]
Micha 2016 1136 |0/37 ) 52 % 0.08 [ 001, 0.64] LI b ra ry
Rohan 2005 7115 715 * 9.8 % 1.00 [ 0.24, 420
Tanaka 2017 19/39 26/40 - & 17.7 % 051021, 1.26]
Tang 2014 30/101 33/99 ol 253 % 0.85[ 047, 1.54]
Total (95% CI) 409 460 —_— 100.0 % 0.52 [ 0.31, 0.87 ]
Total events: 79 (TIVA), 131 (Inhalational maintenance)
Heterogeneity: Tau? = 0.18; Chi2 = 10.12, df = 6 (P = 0.12); 2 =41%
Test for overall effect 2 = 247 (F = 0.014)
Test for subgroup differences: Mot applicable
(.2 (.5 | 2 5
Favours Inhalational maintenance

Miller D, Cochrane Database of Systematic Reviews 2018
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197 geriatric patients undergoing laparoscopic surgery
TIVA group (n=97) and sevoflurane IA group (n=100)
mini-mental state examination (MMSE) score

was assessed before surgery and on day D1, D3 and D7

Propofol total intravenous anesthesia vs. sevoflurane
inhalation anesthesia: Effects on post-operative
cognitive dysfunction and inflammation in geriatric

natinnte ssndaroaninoeg lanarnc Opic Surgery
2 - P=0003 2 Exp Ther Med. 2024 Jul 1;28(3):343.
D P=0.011
8 14 P<0.001 puc -
o 0 | == 1 [
s — ‘ :
= —1- : % 13 i
©
o -<1 L1l
g') - -
@ -3
S
-—4 =T T T
D1 D3 D7
Change of MMSE score, mean+SD
.. 1A group -2.3x1.1 -0.7+1.3 -0.4+1.1
CJ TIVAgroup -1 5+1.1 -0.2+0.9 0.1£1.0




TIVA — nizsi zanet

40 pts.
* IL-6 levels were significantly lower
in the TIVA group vs. sevoflurane group (p < 0.05)
* CRP levels were significantly lower
in the TIVA group (p < 0.05)

60.0
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Comparison of inhalation and total intravenous
anesthesia on inflammatory markers in

microdiscectomy: a double-blind study

Merve Bulun Yediyildiz 1, irem Durmus 2, Hiilya Yilmaz Ak 2, Kiibra Taskin 2,
BMC Anesthesiol. 2025 May 10;25(1):238.

24.0
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20.0 /.
10.0 - 8.0
0.0 O 4.0
T1 T2 T3 0.0
IL-6 T1 T2 T3
Sevoflurane group ——TIVA group CRP
Comparison of the effect of sevoflurane and TIVA on IL-6 levels before the surgery (T1), 30 min after the surgery | Sevoflurane group —#—TIVA group

and 24 h after the surgery (T3). (IL-6 = Interleukin 6; TIVA =total intravenous anesthe .

Comparison of the effect of sevoflurane and TIVA on CRP levels before the surgery (T1), 30 min after the surgery (T2)
and 24 h after the surgery (T3). (CRP =C reactive protein; TIVA = total intravenous anesthesia)



TIVA — nizsi zanet

98 patients (IA: 48, TIVA: 50)
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The impact of inhalation versus total intravenous

undergoing breast cancer surgery: a double-blind

NLR % of change from baseline to 1 h.

NLR % of change from baseline to 24 h.

CRP % of change from baseline to 1 h.

CRP % of change from baseline to 24 h.

l_

»MP)
| v * h Akchulpanov 2, Levan Berikashvili T,
Front Oncol. 2024 Jul 26:14:1401910.
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CENATIVA vs. IA oo

PRODUKT Min. odbér Cena bez DPH Cena s DPH Do kosiku (s DPt

Remifentanil B. Braun 1mg, 5x1mg B. Braun Medical ~ baleni 794,57 K& 874,03 Ké 874,03 KC
(5 ks) / bal (10 %) /bal x[1 | baleni
Remifentanil B. Braun 2mg, 5x2mg B. Braun Medical  baleni 1032,82 K&  1136,10 Ke 1136,10KE
(5 ks) / bal (10%) /bal x[1 | baleni

REMIFENTANIL 1MG ........ 185 K¢
SUFENTA 50ug  ......... 30 - 40 Kc
Propofollg ... 85 KC




Farmako - ekonomika aneb cena IA

Price Comparison Calculator
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Isoflurane  [Desfiurane.  Sevoflu
Bottle Price | 770,00 K& |2985,00 K& | 3160,
Bottle Vol. (mL) | 250/ | 240| |
Price/mL 3,08 K& 12,44 K& 12,6
Conc'n % | 2,50%) | 6,00% |
Flow Rate (mL/min) 4000 | | 4000 | .
Anaesthesia time (min) | 5/ | 5| |
Density 195,7 210,6
Vol Used (mL) 3 6

Total Inhalant Cost/Procedure (

787ke [ 7087Ke| [ 4,

Price Comparison Calculator

60 minut low-flow

Isoflurane _ Sevoflurane
Bottle Price 770,00 KE| | 2985,00 KC 3 160,00 KC
Bottle Vol. (mL) 250 240 250
Price/mL 3,08 K¢ 12,44 KC 12,64 KC
Conc'n % 2,50% 6,00% 3,00%
Flow Rate (mL/min) 500 500 500
Anaesthesia time (min) 60 60 60
Density 195,7 210,6 182,7
Vol Used (mL) 4 9 S
Total Inhalant Cost/Procedure 12Ke| [ 106 Ke| 62 K&
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60 m\ 38 \(C \arison Calculator — T

A 5 Desflurane

5kg - V
kg /7
Bottle 10mgl 1 nﬂomg -t

= cend
P AN

1Cena DESFLURANU .... 60 minut PREMIER
Price/mL o ~ v V4 \a&4 v
Prumer: 1.h .... 250 kazda dalsi 175Kc
Flow Rate (mL/min) | 6000 | | 4000 | |

Anaesthesia time (min) | 2| | 2| |

Vol Used (mL) 2 2

a1 Inhalant Cost/Proced

Total Inhalant Cost/Procedure _
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CENA ... AUGMENTACE ... 1,5h

* TIVA propofol + sufenta bolusové ... PRO @ 520mg .... 45K¢
SUFNT @ 20ug .... 16KC .... = 61Kc

* TCI propofol + TCl remifentanil ... PRO @ 550mg .... 46,8K¢
REMI @ 640ug .... 112K .... = 159K¢

 TCI propofol + TCl sufenta ... PRO @ 545mg .... 46,3K¢
(2-6/2019 vypadek REMI) SUFNT @ 30ug .... 24KC .... = 70Kc

+ obligatorni polozka (ostatni léky + spotrfebni material + LMA) ............ 550 + 125K¢ ............... 343



CENA pristroju / monitorace anestezie

* Cena odparovace SEVO cca 30tis/ DES 60-90tis
 GAS modul do monitoru / anesteziologického pristroje .. 120-200 tis.
- side stream mereni — nasledné naklady minimalni

« Cena davkovace TIVA/TCI ... cca 40-45 tis.

« Cena Entropie ( modul 100 tis ) .... elektrod cca 330KcC

« Cena CONOX (pfistroj cca 130/155 tis.) .... elektroda 350Kc¢
 Cena BIS (modul cca 100 tis.) ..... elektrod cca 400 - 500 k€
« Cena monitoru TOF ... elektrody cca 2,30



O KARIM

Monitorace anEStQZie? /_\ 399 " REI\é\Lllgllg

332

V priibéhu anestezie jsou monitorovany (kontinualné nebo v pravidelnych pfiméfenych
intervalech podle povahy opera¢niho ¢1 diagnostického vykonu, sledovaného parametru a
stavu pacienta) nasledujici zakladni ukazatele:

a) EKG,

b) srde¢ni frekvence, V.., Sevéik
c¢) krevni tlak (neinvazivni metoda),

d) saturace hemoglobinu kyslikem metodou pulzni oxymetrie,
e) dechova frekvence spontanné dychajicich pacientu,

| f) nggg;gni vgngilg’;grg!
333
Pokud to pristrojové vybaveni pracovisté umoznuje, doporu¢ujeme v prub&hu anestezie
monitorovani nasledujicich ukazatelu:
a) koncentrace inhala¢niho anestetika ve vydechované smési plynu,
b) hloubka anestezie pristrojovou metodou.
Poznamka: Zvlasté v pfipadech pouziti totalni intravenézni anestézie v kombinaci s pouzitim svalovych relaxancii.

'Pm,

(PCT)

len na konci




Monitorace anestezie?

Tab. 4 Rozdéleni monitorovani hloubky CA podle principu metody [9]
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Metoda Monitor Index
EEG BIS monitor BIS
Narcotrend Narcotrend index
Monitor mozkovych funkci
(CFM - Cerebral Function Monitor)
Monitor pro analyzu funkce mozku
(CFAM - Cerebral Function Analysis Monitor)
Analyzator stavu pacienta (PSA - Patient State Analyzer), Physiometrix PSA index
PSA 400 monitor, SEDIline monitor
SNAP Il monitor SNAP index
Monitor pro analyzu funkce mozku CSl
(CSM - Cerebral State Monitror)
EEG+EMG Response entropy - RE

State entropy - SE

EEG+AEP

AEP monitor

AEP index

Divak et al. Anest. intenziv. Med., 27, 2016, ¢C. 6, s. 349-357
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Monitorace EEm praxe - indUkce 1LF UKAVFN V PRA
'))DI:MHER

&2 CONOX PCA v1.0
| _LINIC

New Case

Select Index Trend »  Trend Time Scale: 30 min ~  Filename: 20170808-140556_CONOXlog.bxt

Indexes

T e e - g e

Time ( 30min)

—CON

y-"‘nnotatlons

Status: Reading CONOX Serial Number: CONOX37038 | Elapsed Time: 19:21
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CONOX PCA V1.0

Select Index Trend ~ ~| Filename: 20170808-084113_CONOXlog.txt

Ref Imp

2

Time { 30min)

EMG ESR = ghOX

Reading CONOX | Serial Number: CONOX37038 | Elapsed Time: 32:02
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Monitorace ... praxe - vedeni

PUREMIER

=1 CONOX PCA v1.0 ] x NIC
New Case

Select Index Trend ~ |l L |~| Filename: 20170810-171915_CONOXlog.txt

Ref Imp
2

100 —

Time ( B0min)

= qCON EMG BSR  wmm gqNOX

Annotations




Monitorace ... praxe - prilis hluboka anestezieol'fﬁﬁv'p!Vl

'))DI:MHER

2 CONOX PCA v1.0 INIC

New Case

Select Index Trend »  Trend Time Scale: 30 min v  Filename: 20170809-173702_CONOXlog.txt

Time ( 30min)

w— qCON

’f.—"«nnotatlons

Status: Reading CONOX | Serial Number: CONOX37038 | Elapsed Time: 36:17



Monitorace ... praxe — neni predikce! ... 23sec?

’ Impedance ,

check

' Settings I

A Status:Reading OK Elapsed time: 01:37:41 Time: 20:04 8
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ESThE - Plasticka chirurgie

Soukroma praxe

Emw Masi anesteziologove jsou andély straznymi
TIVA j 1Z Od D it pacient(l a pacientek. O:) Na koho z vés
dohliZzel pfi zakroku MUDr. Michal Otahal? :-)
, / http://www.esthe-plastika.cz/lekari/michal-

otahal#fb

Anesteziolog se postara
0 vase bezpecné probuzeni
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TIVA — ekologie

Priblizné srovnani

Hlavni zdroj emisi

Orientacni GHG stopa /

Th
Pomeér

Plastovy odpad

Unik do atmosféry

Tvorba TFA

Propofol - TIVA

vyroba + obaly + plast

~0,4 kg CO,e

1%
VySSi
prakticky zadny

ne
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CLINICAL PRACTICE B]A

The carbon footprint of general anaesthesia in adult patients: a
multicentre observational comparison of intravenous and inhalation
anaesthetic strategies in 35,242 procedures

Matthieu Bernat™*© | Philippe Cuvillon”, Thomas Brieussel’, Manon Roche®® | Anne Remacle”,

British Journal of Anaesthesia, 134 (6): 1620—1627 (2025)

Sevofluran _ o _ _
Orientacni uhlikova stopa 1 hodiny anestezie

vydechované 60kg
anestetikum

~3-4 kg CO,e

, 30kg
cca 8—-10x vice

nizsi

ano
0.4kg 3.1kg

ano Propofol SEVO DES — LF DES
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TIVA — ekologie S PR AT BJA

The carbon footprint of general anaesthesia in adult patients: a

multicentre observational comparison of intravenous and inhalation
12 procedures

Anestetikum GWP,,, priblizné Atmosféricka zivotnost  1.omas sricussel’, Manon Roche’

British Journal of Anaesthesia, 134 (6): 1620—1627 (2025)

, Anne Remacle®,

Sevofluran ~125-150 ~T1-2roky

hlikova stopa 1 hodiny anestezie
Isofluran ~500 ~3 roky 60kg
Desfluran ~2 500-2 600 ~14 let
N,O ~270 ~120 let e

GWP, 4, (potencial globalniho oteplovani ve srovnani s CO, = 1)

Unik do atmosfér rakticky zadny ano
y p y y 0.4kg 3.1kg

Tvorba TFA ne ke Propofol SEVO DES — LF DES
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T I V A - e ko I 0O gi e 22 NARRATIVE REVIEW ARTICLE Anesthetic Clinical Pharmacology

Environmental and Occupational Considerations of
Anesthesia: A Narrative Review and Update

Shane Varughese, MD, and Raza Ahmed, MD Anesth Analg. 2021 Oct 1:133(4):826-835.

Simple Perspective Global Perspective

Desflurane Example Assumptions

*» Per hour of anesthesia with fresh » ~200 million anesthetic procedures
gas flow rates of 0.5-2.0 L/min performed globally each year

Isoflurane . N
w Climate impact of inhaled
Desflurane 235-470 miles anesthetics released

Sevoflurane Isoflurane 20—-40 miles « ~0.01%?® of CO, released from

Sevoflurane 18 miles global fossil fuel combustion

Propofol
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VYHODY TIVA

*Vim co delam!!!

*Bezpecnost - MH! .... prolomeni BBB, zanét?
*Nizsi PONV, nizsi POCD

*Cenal ..... je to levneéjsi

*VVybaveni? ...... neni drazsi, alternativni podani
e Potrebuji monitoraci?? ..... NEJINOU nez u |IA

Vewvyse

*Ekologielll ..... vyznamne setrnejsi



oo 40  ESThE - Plasticka chirurgie Praha

ESThE

Véerav 20:15 - &

Ten, ktery se stara o vase prijemné prok i po
1 sdileni zakroku. &

Anestezioloa M
Zuzana zkuger- el\ kK G ce a
To mohu jen potvrdit st ilej W 3‘ Oov.
O monu jen potvrait strasne miiej a P 1\0\’ LS

thpnej!" 5 . cakroku

< P 1€ -, nezvraci a rychle se
10h Tosemilibi Odr- ec“ P“es

!e 3 AN ST EZ1O0OLOG

MUDR. MICHAL

Ano také mohu potvrdit. Mily, vtipny.
VsSe bez problémd.

8h Tosemilibi Odpovédét

OTAHAL
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