Gas exchange during anesthesia
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Pleural Pressure Gradient. Pleural pressure in
upright position is more subatmospheric at top of
lung and increases down lung consequent to weight
of lung and force of gravity
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Pleural Pressure Gradient. Pleural pressure in
upright position is more subatmospheric at top of
lung and increases down lung consequent to weight
of lung and force of gravity
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Airway closure
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Atelectasis because of gas resorbtion
Takes more than an hour on air, but only a few minutes on oxygen
(Oxygen is absorbed, nitrogen almost not)
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Heart catheterization
Multiple Inert Gas Technique
Computed tomography
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Age-dependent effects on shunt and low Va/Q
during anesthesia

Age, yrs 25 45 65
Shunt, % 1.1 4.6 3.6
(atelectasis)

Low VaA/Q,% 1.2 4.6 3.0

(cyclic airway closure)

P/F, mmHg 476 396 316



Higher Age and Obesity limit atelectasis formation during anaesthesia

an analysis of computed tomography in 243 patients
Géran Hedenstierna, Leif Tokics, Henrik Reinius, Hans U Rothen, Erland Ostberg, John Ohrvik

Atelectasis (cm,)

95
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y =0.932 + 0.0008x - 0.0006x?, r2= 0.08, p < 0.001 y =0.990 + 0.0309z, - 0.0008z,, r2 = 0.06, p < 0.001



Why increase in atelectasis up to 50 years and then a decline?
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1. Airway closure during
regular breathing, awake,
supine from 45-50 years;
2. Slower pre-oxygenation
In elderly and in obese;

3. Incomplete O2 washin
and N2 washout;

4. Less atelectasis.

(5. Longer pre-oxygenation:

safer intubation but more
atelectasis?)

5 Lung Volume, |
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Dependence on
preoxygenation time!

Lung aeration

The effect of pre-oxygenation and hyperoxygenation during total intravenous anaesthesia
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Fig. 2. Upper panel: Atelectasis (@) after induction of anaesthesia
with and without pre-oxygenation | cm above the diaphragm.
Results are presented in cm’ to enable comparison with data taken
from [B] in which subjects were ventilated with 30% oxygen in
nitrogen. Error bars indicate the standard error of the mean. Lower
panel: Graphic representation of study protocol for the three

groups depicted mn the upper panel. A: induction of anaesthesia.
B: tracheal intubation.
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Dependence on
preoxygenation time!

Dependence on
inspired oxygen concentration?

Lung aeration
The effect of pre-oxygenation and hyperoxygenation during total intravenous anaesthesia
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30% oxygen during induction of anesthesia

-

4owm
0=
+

Anesthesia 30 min
FI102: 0.3

Post induction

Awake
FI102: 0.3

Rothen, Lancet 1995




Discriminatory power (r2) to detect atelectasis during anesthesia
AgE(Iinear): <0.01

Age(quadratic): 0.08

BMl(linear): 0.04

BMl(broken line): 0.06

Age(quadratic)+ BMl|(broken line) : 0.12
F1O2(low vs high) : 0.06

Age(quadratic)+ BM|(broken line) + FIO2(low vs high): 0.20



Navigare necesse est
~ Vivere......
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Atelectasis during anesthesia:

1. Fall in FRC = airway closure
2. High inspired oxygen concentration
— gas absorbtion

When both are present = atelectasis!
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