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Low Flow, Minimal and Metabolic Flow
Anaesthesia

is not a rocket science or  Mac Gyver tale

“| could learn it”, so you can do it!




One fundamental part of green hospital or green anaesthesia
is low flow anaesthesia

Many countries and their professional societies demand
environmentally friendly implementation in the context of clinical
anaesthesia.

¢ Great Britain

https://anaesthetists.org/Home/Resources-publications/Environment/Guide-to-green-anaesthesia

s United States of America

https://www.asahqg.org/education-and-career/asa-medical-student-component/green-anesthesia-initiative

*%* Germany

https://www.dgai.de/wissenschaft-expertengruppen/expertengruppen/foren/forum-nachhaltigkeit-in-der-anaesthesiologie.html

\J

** France
https://sfar.org/comites/developpement-durable/

\J

» Canada, Austria, ............



Agenda

Green Anaesthesia and reduced fresh gas flow
(minimal and metabolic flow)

Basics

Advantage for the patient

— Reduced fluid loss
— Increased Body temperature

due to better gas climatization

Ecological advantages

— Ozone depleting anaesthetic gases
— Greenhouse effect

Economical Advantages
— Money

— Money
— money

V. Preoxygenation 6 L/min O2
VI. Wash in period
O, Flow 0,7 L/min (until MAC 1.0)
VII. Steady State Period
Metabolic Flow (0,35 L/min)
Closed Circuit Anesthesia

VIIl.Wash out period (until extubation and transfer to the
recovery)

IX. Professional technical helpers....



The beginning: Easy rebreathing system, presented ASA 1924
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Where does CO, comes from? How many oxygen we need? pes

Katholische Kliniken
Oldenburger Mansteriand
0. Mpeisabagpial Yokt

Chemical Equation
C=Carbon, H=Hydrogen, O=0Oxygen

1 t

Carbon Usable

Sugar Oxygen Dioxide Water  gnergy

Reactants — Products

PULMONARY PULMONARY
ARTERY * CIRCULATION

Oxygen consumption estimated by formulation by brody

Adults children
3-4 ml / min 5-7 ml /min per kg (bodyweight)

SHSTEMIC CO2 prOdUCtion

INFERIOR \ SHSTEMI
VENA CAVA CIRCULATION

Adults children
2-4 ml/ min 4-7 ml /min per kg (bodyweight)

Brody S.

Bioenergetics and Growth with Special Reference to the Efficiency
Complex in Domestic Animals. 8
Reinhold, USA 1945



Before rebreathing the anesthetic gas, CO, must first be eliminated and O, added.

Chemical Equation
C=Carbon, H=Hydrogen, O=0Oxygen

CeHy,0g + 60, —— 6CO, + 6H,0 +ATP

I . Iu;!l

Carbon
Sugar Oxygen Dioxide Water  gnergy

\;-'g;i‘_\;.::;;-‘:: - .m = déhb
i oiece Kinen
H CO:2 absorber

1 carbon dioxide + calcium hydroxide (limewater)

Reactants ~WEEEESEES)  Products

= calcium carbonate + water

160 ml O, Consumption
(e.g. 40 kg body weight)

CO, (g) + Ca(OH), (aq) = CaCO;, (s) + H,0 (1)

N R ED
] 18 |- 8 _
6 0.6 6 ]
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II “I* ' ' Fresh gas flow

Circle System, e
a valve controlled rebreathing system 495, 0.00 1.95 1000 ml FLOW
‘ (500 ml O,, 500 mI N,)

Gauss und Wieland 1925
Narcylennarkoseapparat
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Efficacy of low flow anaesthesia (1 L/min) o
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B 0, = consumption in mi/min e.g. children 5 - 40 kg Bodyweight (kg)

. CO, = production in ml/min 10
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Katholische Kliniken

Efficacy of metabolic flow anaesthesia

e

Katholische Kliniken

Oldenburger Mansteriand
0. Mpeisabagpial Yokt

Chemical Equation
C=Carbon, H=Hydrogen, O=0Oxygen

CeHy,0g + 60, —— 6CO, + 6H,0 +ATP

t 1 1 1 1

Carbi
Sugar  Oxygen arbon Water  gnergy

Diowde CO: absorber
Reactants — Products

carbon dioxide + calcium hydroxide (limewater)
1 —» calcium carbonate + water

160 ml O, Consumption

o sl
..... .I' :I, .’A
W [T
| (WY . Fresh gas inlet,
II |2 , FreSh gaS ﬂOW
Circle System, o
a valve controlled rebreathing system 4.95, 0.00 1.95 350 mi 02 FLOW
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Efficacy of high flow, low flow, minimal and metabolic flow anaesthesia

e

Katholische Kliniken
Qldenburger Mansterland

4 Masiabapinal Tebt

Fresh gas flow

0 20 40 60 80 100

O, =mlL/min

CO, = mL/min 40 kg bodyweight (kg)
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Efficacy of reduced fresh gas flow anaesthesia,

as lower the fresh gas flow, as higher the rebreathing and more efficacy

e

Katholische Kliniken

uuuuuu ger Mansterfand

(R Ten——
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60 —

40 —

20 —

percentage of
rebreathing volume [%]

m_ﬂ

|
6

fresh gas tlow
[L/min]
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Definition:

A

Katholische Kliniken

Oldenbur ger Mansteriand

...................

Low flow anesthesia

Semiclosed
re-breathing system

Low Flow Anaesthesia
Fresh gas flow: 1.0 L/min

Minimal Flow Anaesthesia
Fresh gas flow: 0.5 L/min

Closed
re- breathing system

Closed Circuit
Constant gas volume

Quantitative anaesthesia
with Closed Circuit

Constant gas volume
and gas composition

Metabolic Flow Anaesthesia
fresh gas flow according to consumption

https://www.draeger.com/Content/Documents/Content/low-minimal-flow-anaesthesie-bk-9067990.pdf

14



. &
Il. Advantage for the patient =

clinical:

Better breathing gas climate (warm and humid gases)
Keeps body temperature constant
By this reduced postoperative respiratory complications



Some data from our group £

0,35 L/min

O__,Séflv__/min

Il f=sh o= flow 035 Limin
Il fresh p=s flow 2 Limin

6 L/min

Anesthesia
Fresh Gas Flow 0,35 L/min:
Increased circle gas temperature
up to 35 °C

Increased circle gas humidity
up to 100 % humidity




- B
Il. Ecological advantages ===

* avoid unneccessary pollution with greenhous gases
* avoid nitrous oxide
* avoid desflurane



: Eéb
lll. Ecological reasons ==

Reaction of Nitrous oxide with ozone (Waterson)

Nitrous oxide is
the most important ozone-depleting

and heat-trapping greenhouse gas.

Anthropogenic and natural forcing of the climate for the year 2000, relative to 1750

Aerosols + clouds

Hole in the ozone layer

Black

carbon

from

fossil

fueel Mineral
burning Dust Aviation e

I_| ‘|' Con:auls Cimus I .
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5 fossil
fuel
burming

Warming

Cooling

The heigt of 2 bar ndcates a best sstmate of te forcing, and the Aerosol
m ing vertical ime a likely range of valees, Where no bar is present indirect
Ihe ling enly indicates the range in best estimates with no ikslihood. affect

LEVEL OF SCIENTIFIC " " . Vary Very Very Very Very Very Very
LINDERSTANDING il a0 L LT R fow low Tow low low low low

Hole in the ozone layer over the Antarktis (July 2005): nitrous oxide, the

new danger for the ozone layer? (Spiegel online) http://theresilientearth.com/files/images/Anthro+Natural_Forcings-ipcc.jpg
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Volatile Anethetics are ozone depleting and green house gases

Table. One Hour of Anesthetic Is Like Driving a Car (How Many) Miles?

1-MAC-h Sevoflurane 2.2%; Global Isoflurane 1.2%; Global Desflurane 6.7%; Global N,0? (0.6 MAC h); Global
Warming Potential = 130 Warming Potential = 510 Warming Potential = 2540 Warming Potential = 298

0.5 L/min 4 93 29

1.0 L/min 4 T 189 57

2.0 L/min 8 15 378 112

5.0 L/min 19 38 939 282

10.0 L/min 38 74 1876 564

Adapted from Ryan SM, Nielsen CJ. Global warming potential of inhaled anesthetics: application to clinical use. Anesth Analg. 2010;111:92-98.2

Results assume Environmental Protection Agency 2012 fuel efficiency average of 23.9 miles per gallon.

Abbreviations: MAC, minimum alveolar concentration; N,O, nitrous oxide.

aBecause N,O cannot be delivered at 100%, the more typical percentage of 60% is used. In combination, 0.6 MAC hour of N,O would be added to 0.4 MAC hour
of volatile.

A&A, June 2019 — Sherman et al



Volatile Anethetics
ecological aspects

Volatile anesthetics are halogenated

GWP,q
130

carbons or ether.
Sevoflurane C,H;F;0

Desflurane C;H,F.O F)\o)v{

2.540

510

A&A, June 2019 — Sherman et al

Isoflurane C;H,CIF:0 FFJWOYF

:
Fe_ O F
Cl

F



I\V. Economical reasons ...

0 Miskiabanprl Tedta

Saving volatile anesthetics

Increase in efficacy of the volatile anesthetic

Decrease cost, saves up to 90%

21



Economical reasons ...

...................

Costs for inhalational anaesthetics in €

60
50
40

30

20

I’

Closed (Air). Minimal Minimal Flow High Flow
Flow(Air) (N20) (N20)

O Sevoflurane BDesflurane Blisoflurane

0,35 L/min vs. 0,5L/min vs. 4.4 L/min fresh gas flow

closed minimal flow high flow 2



V. The induction Period - Preoxygenation™*

Eiéb

I{athohsche Kllnlloen

[Vol.%]

100+

80

60-

Pre-oxygenation

40

— Nitrogen
— Oxygen

O2-flow [L/min]

5.0 > >
20— \

0 3 6 9 12 [min]
Composition of anesthetic gas, inspiratory concentration

2 — 3 min preoxygenation with 6 L / min, FiO,0.8 — 1.0
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VI. Wash in period - our practice

EMLA topical creme for local anaesthesia of the skin (45 min—1 h)

i.v. propofol 1,5 — 2 — (4) mg/kg or inhalational induction — sevoflurane
(Fresh gas flow 2 L/min)

analgesic 0.1 — 0,25- (0,5) pg/kg KG sufentanile

Rocuroniumbromide 0,4-0,6 mg/kg KG

dial in sevoflurane vapor to 8 Vol/% and reduce FGF 0.7L/min with
FiO, 1,0 until you reach 0.7 — 1.3 MAC

After 2-4 min concentration of sevoflurane increases
To 0.9-1.2 MAC



Duration of effective anaesthesia is 7-8 min
after single bolus administration of
Propofol 2 mg/kg and sufentanil 0,1ug/kg

Smart Pilot View® Draeger

25| 5



Wash in volatile anesthetics with low fresh
gas flows, Primus, Drager®

6 Primus-Sevofluran-Patienten

4
c
v
]
2 B deltaMAC0,9
e 3
£ B delta MACO,7
)
E I delta MAC 0,35

2 £A,

1 .

0 _ i

0,35!/min 0,51/min 11/min
Frischgasfluss [in |/min] Marionospital Veohta

Dissertationsarbeit
Data, not published




Wash in period, 0,7 L Fresh gasflow

sevofluran vapor dialed in to 8 Vol%

32 Jahre, 160 cm, 73 kg, weibl. Patientenmonitor: - Screenshot wurde exportiert.
Anasthesiegerst: «
Infusionspumpen: -

Drager SmartPilotView 3.02.14 p— Ereignisse
. zeigen

Zeit bis TOSS 50
>20min[ ] ! Verlauf
zeigen

9 8
L] =
<smin[_| Diagramm-

einstell. ...

= Sevofluran 8 SRR or% | Ce Vol%

Patient...

Medi-
0 4 kamente...
[ ]

m Propofol i l Ce pg/mL Bitldsc.htirr‘nf
ayout...

Sevofluran [Vol%]

Screenshot
exportieren

5 5 10
Remifentanil-Aquivalent [ng/mL] = Sufentanil
Medikamente Symbole
B Sevofluran @ Jetzt © 10 min

B Manuelles Propofol .
B Manuelles Sufentanil » 20 min X Cursor

Ereignisse

i
O 0 O
egung Andere

Falldauer
[hh:mm:ss]

00:28:01 Standby

Smart Pilot View® Draeger




VII. Steady state period - our practice

dial in sevoflurane vapor to 3 - 5 Vol% and reduce FGF 0.35 L/min with

FiO, between 1.0 and 0.5 (0.4). Measure exspired sevoflurane and inspired
FiO,. Use alarm monitoring for low inspired oxygen and high concentration

of sevoflurane.

Sevoflurane concentration will be stable at 0.9 - 1.3 MAC.



Inspired FiO, Depending of FiO, in steady state Period

! 010min  Jetzt _ 20 min
FGF 0,35 L/min, FiO, 1.0 FGF 0,35 L/min, FiO, 0,9 FGF 0,35 L/min, FiO, 0.8 FGF 0,35 L/min, FiO, 0.7
350 ml O, 315ml O, 280 ml O, 245 ml O,
FGF 0,35 L/min, FiO, 0.6 FGF 0,35 L/min, FiO, 0.5 FGF 0,35 L/min, FiO, 0.4 FGF 0,35 L/min, FiO, 0.3
210 ml O, 175 ml O, 140 ml O, 105 ml O,

100 100 iFioz-Vorher
4 \p ,
0-10min Jetzt 20min 010 min Jetzt 20 min| Or10min Jetzt

80 kg, 40 years (221 ml O,)

In paediatrics this will be no problem




Metabolic flow (withdrawal)

Anesthesia withdrawal
-Vaporizer can be closed 10 min before end of surgery.

- In the recovery room what ever is needed.



Wash out 6 L/min FIO,

32 Jahre, 160 cm, 73 kg, weibl. Patientenmonitor: - Screenshot wurde exportiert.

8:40 Andsthesiegerst: v
2-Jun-2021 Infusicnspumpen: -

Drager SmartPilot View 3.02.14

Sevofluran [Vol%)]

Zeit bis TOSS 50

>20min[_|
=
[

]
<Emin[_|

u Sevofluran

u Propofol

Medikamente

B Sevofluran
B Manuelles Propofol
H Manuelles Sufentanil

5 - 10
Remifentanil-Aquivalent [ng/mL] m Sufentanil

Symbole
@ Jetzt < 10 min
» 20 min x Cursor

Ereignisse

Rocuronium

Smart Pilot View® Draeger

98

1 ce voiz

0.4

1 ce pg/mL

Falldauer
[hh:mm:ss]

00:28:01

Ereignisse
zeigen

Verlauf
zeigen

Diagramm-
einstell. ...

Patient...

Medi-
kamente...

Bildschirm-
layout...

Screenshot
exportieren

Standby




But:
Green anaesthesia (s

more
than just anesthetic

gas.




‘ Circular economy thanks to device returns
and the recycling of consumables (e.g. soda
[ime)

Q

Reduction of anesthetic gas consumption
through low-flow anesthesia with the
help of technologically leading anesthesia W
machines, assistance systems, training
and data analytics applications

&

Agent capturing and energy
consumption of anesthetic gas
scavenging systems




[ greemhouse
[SSIons are
(butable to
esthetic gases.




Reduction of anesthetic gas
consumption

The efficient use of anesthetic gases is

crucial.
- M"" : Lo .“.n
I T -
S T PN S 102 J =) 152 0.13 . . . . .
Economical low flow Pioneering technology  Innovative analysis
' ' = = anesthesia dashboard
, e . — Advanced anesthesia
I - Reduction of equipment and — Transparency
: I\ anesthetic gas assistance systems regarding
Em— e ) consumption — Further education, consumption and
il ¥ T ) s ee— — Ecological and webinars, training efficiency of volatile
economic and information agent use
advantages material — Hospital-wide
— More lung- optimization of
protective anaesthetic gas
ventilation consumption

Drager Andsthesiesystemarbeitsplatze | 2024



Drugs and anesthetic gases can
cause significant climate-
damaging effects

Reduction in
[t is estimated that the climate - anesthetic gas

damaging effect of anesthetic gases is consumption

equivalent to the CO. emissions of

1,000,000 cars orl{de every year. REDUCE
> - TN | ' REUSE

RETHINK

Anesthesia with volatile RESEARC

anesthetics and/or
nitrous oxide should be
administered n such a
way that as few
anesthetics as possible
are released into the
environment. This
means the consistent
3  ininngl £l

anesthesia.

Source: A&A, April 2012 - Nielsen et al.; DGAI/BDA position paper.

Drager Andsthesiesystemarbeitsplatze | 2024



Rebreathing and fresh gas flow

High fresh gas flow

Fresh gas

Low fresh gas flow

Fresh gas

Reduction in
anesthetic_gas
consumption

percentage of
rebreathing volume [%]

B0 —

60 -

40

20 -

fresh gas flow

o .
1 T T T 1 1
] 5 3 i : . [L/min]

Source: Honemann & Mierke;
Low-flow, minimal-flow and metabolic-flow anesthesia Clinical techniques for use with rebreathing systems



Classification of low flow
anesthesia

High Flow: Approx. 3-6 L/min
(0] 1 2 3 4 5 o 7

0Q ==

Low flow: approx. 1 L/min

I I T T T T
(&) it

N
o
A
0
&
~
00 =

Minimum flow: approx. 0.5 L/viin
1
o 1 22 5 4 5 o 7

0Q ==

Metabolic flow: approx. 0.35 LLimin
1 1 1

Non-quantitative anesthesia:

Quantitative anesthesia:




Low flow anesthesia

Technical requirements

Gasflussplan

PEEP

Patient

‘ _L\/—— ::
L

7

f"y

Frischgas

e
EinstellungPmax / ¢
Atemsystem
Absorber

Entkapplungsventil

APL-Ventil

APL-Bypass E:_‘j‘

Handbeatmungsheutel

| Ventilator |

Os-Druckversorgung
O:+ ' -+

o-Flush (Gasversorgung

(A

Precise fresh gas dosing
Precise anesthetic gas dosing
Modern compact re-breathing system

— High permanent tightness of the
breathing system

— Integrated breathing system heater

— Air conditioning of the breathing gas
right from the start

— Adequate moisture management

- Quick and easy hygienic preparation
CO, -absorption by soda lime

Precise gas measurement (inp. /exp.)
Sample gas return

Patient-specific alarm limits



Save twice and protect
patients - advantages of
low flow anesthesia

Reduction in
anesthetic gas
consumption

Clinical advantages Economic advantages

— Breathing gas conditioning (warm and humid — Saving on volatile anesthetics
breathing gas) — Saving of fresh gas
— Maintaining the core body temperature (oxygen, compressed aiv,
— Prevention of damage to the airway epithelium nitrous oxide)

— Estimation of the O, patient uptake

Monetary advantages of low flow anesthesia

Noa?  Assumption Scenario Savings
W, 120 min. operation, @~ Fresh gas flow 0.5 ’ approx. 7.31 € per
= sevoflurane price 81 € instead of anesthesia®
per 250 ml, 10 operating 2 [/min in steady state over 10 years approx.
theaters, 250 operating days € 528,525

with 3 cases and 10 years of
use

Source: The calculations were carried out using the Gas Man® 4.3 simulation software.



Reduction ot volatile anesthetics
through technologically advanced
anesthesia machines

Reduction in
— Support in the efficient control of anesthesia and anesthetic_gas

in particular the fresh gas flow with various consumption
assistance systems
— High permanent tightness of the breathing systems,
humidity management, adequate gas and
ventilation monitoring and sample gas return
— Clinic-wide optimization of consumption through
intelligent dashboards

Frischgasverbrauch
Auto Dosnerung
@ SSSSSSS




Preoxygenation: 6 L Oxygen (FiO, 0.8 —1.0)
I.v. Induction or inhalational induction

Wash in period: FGF 0.7 L sevoflurane volatile vaporizer open completely

(2-4 min MAC 0.9-1.3)

Steady state, surgery period: FGF 0.35 L/min + Vaporizer 3-5 Vol%
(MAC 0.9 - 1.3)
End of surgery / Wash out: 6L O2, close vaporizer

Low Flow Booklet — published June 2014 (German)
Low flow poket card — published Nov. 13 2014 (German)

English version — November 2015

New booklet is comming this year
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Low-flow, minimal-flow and
metabolic-flow anaesthesia
Clinical techniques for use with
rebreathing systems

Christian Hénemann
Bert Mierke

Urager

Minimal-Flow-Anésthesie mit
Sauerstoff-Luft-Gemisch als Tragergas
Schematische Vorgehensweise

Pramedikation

Pramedikation nach gewohntem Schema

Einleilung

~ Praowygenierung mit 100 % Sauerstoll mit & /min fur 1 bis 3 Minuten unter
Vorhalten ainer Gasichtsmaske

- Infraventsa Gaba das Hypnatikums odor Inkalationseinlaitung

- Analgesie und Relaxation (Achtung: Einleitungsapioid eventuell bis 20 % hoher
dosioran)

~ Endolracheale Intubation oder Einlogen sinar Larymmasko

- Anschluss des Patienten an das Krcissystem

~ Daver § bis 10 Minuten — Einstelungen Frischgasilow

Sauerstoff 1 /min,  Air 3 Umin
VsporEinstellungen
sofhuran 25 Vol.% I
L] Sewofluran 95 Vol %
ra er Dosfiuran avolL%
Dis inspiratarische Sausrstoffkanzertration wird sich zwischen 35 und 40 Vol %
cinpendein,
sch 10 bis 15 Minuten

"Verminderung Frischgasfiow 10 Sausrstoff auf 0,3 limin, for Air auf 0.2 Wmin
Erhishung dar Vapor-Einstaliung for

laoflusan auf 5 Vol %
Sevofiuran auf 5 Vol %
Desfiuran auf B Vol-%
onitoring
i mit einer unieren von
mindestens 28 Vol %
untere auf O dom

Sollwert einstellen.

dor im o fr
Isofluran auf 2 bis 25 Vol -2 sotzen, 10 Sevofluran aul 3 bis 35 Vol % und for
Desfluran auf 8 bis 10 Vol-%.

Der Einsatz des Drsger SmarPilot View kann Minimal-Flow-Techaiken sinnvoll
untorstorzen

sleitung
Rechuzicrung dor Vapor Einsdobung aul O % ehwa 10 Minuten vor OP-Ende.
Beibehalten des niedrigen Flusses von 0.5 Vmin,

Uberfuhren des Patisnten zur Spontanatmung.

Nach Endo dor Naht, vor Exdubation; Spoion dos Systems mil 100 % Sauorstofl
mil & Ifmin

Poestoperalive Betreuung des Patienten entsprechand den Ublichen
abtoilungsinternen Verfahrenswelsen,

=4

di-Luft DiNLerg DCinid 1 107

Driger. Technology for Life®

zopl Saversioll DiNLag OC exid 1

Drdger

Minimal-Flow-Anasthesie mit
Sauerstoff als Tridgergas
Schematische Vorgehensweise

(ab einem Patientenalter > 6 Monate)

Priimedikation
Pramedikation nach gewohntem Schema

Einleitung
- Praosygeniarung mit 100 % Sausrstoff mit & Ifmin fur 1 bis 3 Minuen untar
Vorhalien eincr Gesichlsmaske
- Gabe des ikLms odor fionseinioi
~ Analgosia und Retation {Achtung: Einlsungsopinid aventuall biss 20 % hohor dosioran)
- Endotrasheale Intubation oder Einlogen einer Larynmaske
~ Anschluss des: Patienten an das Kreissystem
Inilislphase
- Daver 1 bis 8 Minuten — Einstellungen Frischgasfiow
100 % Sauerstoff 1 Vmin
- Vapor.Einstellungen

Isalluran 5 bis 6 Vol -%
Sovolluran 6 bis 6 Vol.-%
12 Vol %

Desfiuran

Di inspi wird sich in
und Gewicht zwischen 60 und 80 Vel % cinpendsin,

Nach Erreichen des Ziel MAC-Werles von 0.8 bis 1
~ Verminderung Frischgasfiow fur 100 % Sauersiofl aul 075 bis 035 Wmin
- Keina Andarung der Vapor-Einstellungen

Monitoring

- Inspiratorische Saverstoffkonzentration mit einer uneren Alanmgrenze von
mindestens 28 Vol %

- Atemminutenvolumen: untere Alsrmagrenze auf 0.5 Umin unter dem angestrebten
Sollwert eirstallen

0 dor im for

Isofluran auf 2 bis 2,5 Vol % setzen, f0r Sevofluran suf 3 bis 35 Vol -% und for

Dasfluran auf 8 bis 10 Vol %

- Der Einsatz dos Drager SmartPilol View kann Minimal-Flow. Techniken sinnvol
untersitizen.

Ausloitung

= Reduzierung der Vapor-Einsteliung auf O % etwa 10 bis 15 Minuten vor OP-Ende.

- Beibehalten des niedrigen Flusses von 0,35 Umin.

- Uberfohren des Patienten zur Spontanstmung,

= Nach Ende der Naht, vor Exubation: Splilen des Systems mit 100 % Saueestoll mil 6 Vmin,

- B g des Patl den Ublichen

sbtsilungginternen Veriahrenswaisen.

Erhishung der Narkosemittelkonzentration unter Ausnutzung der langen Zeithonstante

- Der Frischgasflow bieibt unwertindert auf 0,35 Umin.

= Dio Vaspor Einstoll auf masmale B fsofluran;
Eirne Verticfung der Narkose alloin mit lsofluran ist nur mil maimaler Abgabeletstung dos.
Ieoiluran Vispors bei bi

®

Minimal-Flow-A

f-Lachgas
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should prioritize patient safety and consider all available
options. If inhalational anesthesia is chosen, the use of

= | minimal or metabolic fresh gas flow reduces the

- | consumption of inhalational anesthetics significantly.
Nitrous oxide should be avoided entirely as it contributes
to depletion of the ozone layer, and desflurane should only
be used in justified exceptional cases.
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