In 2 zerni-closed breathing creuit, high fresh gaz flow allows the
inspired anesthetic tension to cogely approximate that deliver ed
fromthe anesthesia machine, even during induction. Thizs
relatienship & impertant, since it iz the delivered tension that the
snesthetist controls. As anesthesia proceeds, expired anesthetic
tengion rizes toward inspired tension. The fresh gas flowmay
now be lowered, since the only conzequence i rebreathing the
warmm, hurmdified, anestheticcontaining expired gaz. For this
reazon, dw flew anediresigiz ured by zome clinicans for mante-
nance of anesthesia after induction &2 completed. Feducng flows
from 8 to 2 L/min, for instan ce, reduces anesthesia cost by about
TEHL A while sirultanecusly previding heat and hurnddity
to ingpired gad,

When resl breathing circuits are uzed with low fresh gas flow,
agents can be removed byflushing with exygen. The Flush but-
ton in the Gaz Man Picture allows you to simulate this action.

Gas Man al:o prowdes the user anideql cirowitf or experimenta-
ticn. Feal breathing creouits behawve in & manner somewhere
between Gaz Man's fully mixed sermu-closed cirouit and the un-
mized, firgtdn firgt-cut ideal crendt. The ideal dronit hag all of
the properties of the non-rebreathing or open crouit whenever
FGF exceeds ventilation. When FGFiz lezz than ventilation, fresh
gas iz breathed in preference to exhaled gas. Thur, inspired gas iz
derninated byfresh gas az long az FGF iz high.
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xerclse 9-1

Fresh gas flow can be reduced without changing clinical course.
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Figure 020 shows the second Pictire and Graph of Exercise 92,
wherein Hre cirenit is flushed halfwey through @ 10 minute anesthetic.

Open a Mew sirnulation and run it usng the same parameters,
Pt teis time, ot & minutes, reduce DEL to &% and press fre Fludh
button, located between the DEL control bar and the CET com-
partrnent. PrezzContinwe. Theresults are shown in Figure 9-2.
Omnee the drendt i flushed, CET tension immediately falls to
zero. Then, anesthetic again returns to the drcuitin exhaled gas
and circuit tension rizes slightly. With thiz technique, you see 10-
minute yalues of 0.22% for CET, 0.38% for ALY, and 0.50% for
VR
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xerclse 9-3

In an Ideal circuit, fresh gas fills the circuit first and then mixes
with exhaled gas.

The ideal arouit represents what would happen if there were ne
gaz mixing in the semi-clesed crcutt. In that caze, inspired ten-
sion would approach delivered tenzion more clozely. At very low
fresh gaz flows, both creuits would behave sirnilarly. Az fresh gas
flow approaches minute ventilation, theideal creuit hehaves
more snd moere likke an ideal arouit. The behawor of clinical
circuitz lieg semmewherein hetween that of the semi-closed and
ideal drodt.
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Paamaer Sefoction Fc-? thiz Exer-::%se,}rou will run twe simu-
lationz according to the parameters

bgent ... lsoflurane ghowr at left _firstusing 2 zetni-closed
dromt and then uang an ideal droudt.
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Figure 03 shows the Graphs of Exerciie 03, simmlating low flow
administration of iroflurane in a semi-closed (top ) and ideal (Botton)
circuit,

The Graphs from theze two sirulations (Figure 9-3)zhow that
with a zemi-closed drouit, inspired rizes exponentially toward the
5% zet on the vapeorizer. In an ideal crcuit, ingpired rizes to near
4% wery quickly and then beging to level off. Thiz &5 expected,
becauze in an 1deal drcuit, ingpired gas iz comprized preferen-
tially of fresh gaz, sugmented by the requisite exhaled gas to
provide minute ventilation. Thiz sugments crouit concentration.
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In low flow anesthesia, fresh gas flow can he decreazed after the
imitial peried of rapid snesthesia uptalie without racrificing
contrel of mezpired tension. Cost zauings can be achieved while
maintaining the same ingpired snesthetictenson, and henee the
game clinical snesthesia course, a2 with high flow technique.

To allow rapid lightening of anesthetic depth, pushing the oxp-
gen flush button dears the breathing crcuit of snesthetic agent,
at least transiently.

If actual breathing circuits were not well mized, they could
perform more like the Ideal crowt, in which the patient breathes
fresh gas in preference to exhaled gas.
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