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A Variable-deadspace Device for Use with the
Engstrom Respirator

Stojan JEReTiN, M.D.,* axp TabpEUsz Wanpycz, M.D.{

During long periods of artificial ventilation
it is important to keep Pagg, constant, slightly
below the normal range. In practice, this can
be difficult. Studies of patients requiring
long-term ventilation have shown that large
tidal volumes at slow frequencies are neces-
sary to expand the lung and prevent atelecta-
sis.t  Further, this ventilatory pattern mini-
mizes excessive shunting and compensates for
the increased physiologic deadspace.* An un-
desired sequel of this process has been a very
low Pago.. Three methods are available to
maintain 2 near-normal Pgg,: 1) decrease res-
piratory rate; 2) increase inspired COj; 3)
add mechanical deadspace. Since it is not al-
ways possible to decrease the respiratory rate
sufficiently, and the addition of COa to the in-
spired gas mixture necessitates additional flow-
meters, tanks, and computation, the only prac-
tical method is the use of additional mechani-
cal deadspace.3-*

This report deseribes a mechanical variable-
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deadspace device for use with the Engstrém
Respirator. The device, which replaces the Y
piece of the respirator, is made from a Foreg-
ger to-and-fro canister. Two sizes are used,
the smaller with a volume of 315 ml, the
larger with a volume of 510 ml (fig. 1). The
canister is connected to the patient’s tracheos-
tomy or endotracheal tube via a Foregger
right-angle adaptor. The wire mesh at the
patient end is fastened and left in place. At
the other end, a 20 mm hole is drilled into the
cylindrical body of the canister and a short
metal pipe of the same diameter is soldered
to it at a right angle to its central axis. A
17.5-cm-long metal pipe 20 mm in diameter is
now pushed through the opening at the distal
end of the canister, after removal of the wire
mesh normally closing this side of the canister.
This 20-mm pipe is supported by a rubber
ring, which also seals the canister. The func-
tion of the device is that of a Y piece. The
central long pipe is connected to the inspira-
tory tubing from the ventilator; the expiratory
tubing is connected to the short pipe soldered
to the canister.

Since the centrally located metal pipe is
movable, it can be pushed in until its tp
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Fic. 1. Variable-deadspace device.

reaches the wire mesh at the patient end of
the canister, thus giving a minimal deadspace.
Pulling the pipe out in the opposite direction
increases the deadspace. The movable pipe
has a scale on which deadspace can be read.
The changes in mechanical deadspace (AVpy)
due to retraction of the central pipe are com-
puted using the equation r°z-I = AVy,,, where
r=radius of the canister, ] =Ilength of the
retraction. Markings on the scale are made
for each 0.5-cm length in ml Vy,,,. By retract-
ing the pipe from one terminal position to the
other, any desired deadspace between 25 and
315 ml or, with the larger model, 40 to 510
ml can be achieved.

COMMENT

The use of additional mechanical deadspace
has been described by several authors.® ¢ Their
experience has shown that the additional me-
chanical deadspace needed usually varies be-
tween 170 and 500 ml in adults.> With the
device described and two canister sizes, these
requirements are easily met.

This mechanical variable-deadspace device
has proven very useful and easy to regulate.
Its compactness and relatively small size, com-
pared with plastic or corrugated tubing used
for the same purpose, has been found to be of
great advantage. The device also eliminates

searching for tubing of appropriate length and
diameter when changes of Paco, occur during
ventilation because of variations in Vo, or
physiologic deadspace.

SUMMARY

Foregger to-and-fro canisters were used to
construct a mechanical variable-deadspace de-
vice for use with the Engstrém respirator. The
device replaces the Y piece of the respirator
and can be adjusted to any Vyp,, desired within
ranges of 25-315 ml and 40-310 ml.
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