$386 ASA ABSTRACTS

Title :
Authors :
Affiliation:

New York, New York 10032

Introduction. Although mechanical
ventilators with widely differing flow
patterns have long been available, it is
still unclear as to what is the effect of
changes in such flow patterns in the pres-
sure of diseased lungs. Herzog and
Norlander+ developed a two compartment
mechanical model with equal compliances and
unequal resistances. Their model included a
shunt between the two alveolar (capacitance)
compartments in an attempt to simulate a
decrease in compliance in poorly ventilated
areas caused by pressure from well venti-
lated areas. They claimed that an accel-
erating inspiratory flow gave a more even
gas distribution than a constant flow. With
a constant flow generator, the flow to the
compartment with the shorter time constant
was greater than that with a longer time
constant. This difference approached a
constant as inspiratory time increased.
Jansson and Jonson4 criticized the use of
a shunt resistance as being "unphysiologic”.
We have developed mathematical models to
determine whether Herzog's conclusions were
dependent on the inclusion of such a shunt.

Methods. Figure 1 shows an electrical
analog of our model. The resistance, R, is
equivalent to Herzog's shunt. Equations of
this model, with andwithout the shunt
resistance, were solved for cases of con-
stant flow and accelerating flow for various
values of R1, R2, Cl, C2 and R using methods
we have previously described.

Results. The general equation for Il
for a constant flow generator was found to
be:

Ccl (R1 C1 - R2 C2)

Cl + C2 Cl(R + Rl + R2)

-t/t
e R (R1 Cl - R2 C2)

Cl(Rl + R2) (R + Rl + R2)
The system time constant, T, is given by:
t = R(R1 + R2) Cl c2

(R + Rl + R2) (Cl + C2)

I2 is given by: I2=I-Il.

With the shunt, the flows are as described
by Herzog (fig. 2). However in the absence
of the shunt resistance, the difference
between the flows to the two compartments
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approaches zero as the inspiratory time
increases (fig. 3). The difference between
these flows is always greater for the

-accelerating flow generator.

Discussion. A constant flow generator
produces a more uniform ventilation than an
accelerating flow generator in a two com-
partment model lung. The uniformity of gas
distribution is favored by longer inspira-
tory times. Previous models incorporating
a shunt between the alveolar compartments
lead to contrary results. .
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VENTILATOR PATIENT MODEL
FOR INHOMOGENEOUS LUNG

Flow |
Source —=

e
| Ill Ry Izl Ra
l R
‘ - —AAN— -
l S cZ
|
|

LUNG
COMPARTMENTS

Figure 1

VENTILATOR |

COMPARTMENT FLOWS:
MODEL WITHOUT SHUNT

COMPARTMENT FLOWS:
MODEL WITH SHUNT

500 500
400 |\ -1 _ 400 \\ -— i;
21N — 2B 1IN —
< 200 R € 300 e
E E
= 200 o 200 )
Mo, ° =
= =£2=25 100 cf=t2=
100 ME g
0 0
0 .5 L0 1.5 2.0 0 .5 L0 L5 20
TIME (SEC) TIME (SEC)
FPigure 2 Figure 3

20z YoseN 0z uo 1senb Aq ypd-98€00-1.00606.6-27S0000/€SEYZ9/L8ES/E/LG/HPd-Bl01IE/ABOjOISBYSOUE/WOD JIEYDIBA|IS ZESE//:dlY WO} papeojumod



