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Use of a Heated, *#7
Artificial Ventilator in
Exotic Animal Anesthesia
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animal’s heart rate and systemic
vascular resistance may increase in an
attempt to maintain normal arterial
blood pressure, this response can be
depressed when an animal is under

the influence of various anesthetic
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ALTHOUGH CONTROLLED VENTILATION IS NOT NECESSARY FOR THE
majority of anesthetized patients, there are conditions in which intermittent
positive pressure ventilation (IPPV) is needed or helpful.
Indications for IPPV include apnea,
severe hypoventilation, intrathoracic
surgery or chest wall trauma, intraop-
erative use of neuromuscular blocking
agents, surgery duration greater than
90 minutes, central nervous system
z disease or trauma, pulmonary disease,

cardiopulmonary arrest, drug over-
dose, and to aid in maintenance of a
stable plane of surgical anesthesia by
enhancing anesthetic agent delivery
and uptake.

IPPV, however, can also have adverse

= The Anesthesia WorkStation®
(Hallowell Engineering & Manufacturing
Corporation, Pittsfield, MA,
www.hallowell.com)

effects on a patient’s physiology. IPPV
can decrease cardiac output because
positive intrathoracic pressure can
MiE I P impede venous return to the heart.
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This may not be a significant conse-
quence in the normal animal but could
be especially deleterious in the
hypovolemic patient. Although an
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drugs. In addition, decreased renal
blood flow may occur in association
with IPPV, resulting in impaired renal
function during surgery, and poten-
tially precipitating acute renal insuffi-
ciency post-anesthetically. Fortunately,
these effects can be overcome by
adequate fluid administration during
anesthesia, maintenance of an appro-
priate plane of anesthesia, and careful
patient monitoring to insure adequate
hemodynamic function. The benefits
of IPPV compared to the adverse
effects should be considered before
initiating IPPV in any patient.
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Ventilators are classified based
on their mode of operation:!

= Assist mode: patient triggers the
ventilatory device by initiating an
inspiratory effort.

u Controlled mode: operator sets the
desired respiratory rate.

m Assist-controlled mode: a minimal
respiratory rate is set by the operator,
which the patient may override by
initiating spontaneous ventilating efforts
at a faster rate.

= [ntermittent mandatory ventilation: a
predetermined number of positive
pressure breaths is set by the operator,
but the patient also breathes sponta-
neously through a parallel breathing
circuit.
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Because almost all anesthetized
patients hypoventilate (i.e., PaCO,
increases above normal limits of 35-40
mm€Hg), one of the most important
aspects of providing safe general
anesthesia is the maintenance of
normal ventilation. Adequate gas
exchange can be provided by inflating
the lungs to a predetermined peak
inspiratory pressure or a predeter-
mined tidal volume by manually
squeezing the rebreathing bag on an
anesthetic machine or by using a

mechanical ventilator.!

Mechanical ventilators offer the
advantage of convenience, consistency
and control; however, until recently,
there was not a readily available
mechanical ventilator with specifica-
tions suitable for use in many of the
small exotic species of animals. The
Hallowell EMC Anesthesia Work-
Station® is an anesthesia machine
with a ventilator that provides the
option of controlled ventilation in

very small patients.

The Anesthesia WorkStation® is both a
circle system for delivery of inhalant
anesthetics and an optional time-
cycled volume ventilator with an
adjustable pressure safety limit. The

only additional component required

for its use in small animals is the

vaporizer of the clinician’s choice.

All of these features are visible and
accessible on the front side of the
WorkStation®. The connections for
attaching the vaporizer of choice are
well labeled and accessible on the left
side of the WorkStation®. The connec-
tions for oxygen supply, electrical
power, and the scavenging outlet are
all on the back of the WorkStation®.
The miniature circle system wye piece
has a % inch internal diameter with
the standard 15 mm size port for
connection to an endotracheal tube

or mask.

The heated chamber of the Work-
Station® is designed to keep inspired
gas near the animal’s normal body

temperature, and the rebreathing

circuit and this temperature control
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these small patients. The Wi

should be attached to an electrical
source and given an adequate warm-
up period (5-10 minutes) prior to use
to take advantage of this feature.

Clinical Observations

The WorkStation® can be very effective
when controlled ventilation is neces-
sary in a small exotic animal. The
WorkStation® can also help maintain a
more stable plane of anesthesia and
reduce concerns about hypoventila-
tion or inadequate gas exchange. To
further evaluate the patient, the
endotracheal tube adapter also has a
port for gas sampling, which can be
attached to a capnograph to measure
end-tidal CO,.

Even if the optional IPPV system is
not used, the WorkStation® is an
excellent anesthetic system because of
its more precise O, flow meter, its

airway pressure manometer, and its

tidal volume displacement ventilator

increments that allows breath-to-
breath monitoring of even very small
tidal volumes, whether the animal is
breathing spontaneously or being
ventilated. In addition, the heated
enclosed chamber may be very
effective in reducing heat loss via the

patient’s respiration.

One apparent disadvantage to the
WorkStation® should be noted. The
WorkStation® requires electrical power
in order to operate. Electricity not only
provides IPPV and circuit heating, but
is necessary in order to maintain
oxygen flow through the flowmeter.
Therefore, the WorkStation® is not
easily “portable,” limiting its useful-
ness in anesthetized patients that need
to be moved between various rooms,

such as from radiology to a surgery

suite.
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WorkStation® Characteristics
= Compact size (9” x 9” x 15” h; 7.3 kg)

= Can be used on small animals ranging in
weight from 150 g to 7 kg

® O, flow meter, 0.2-1.0 Ipm
= O, flush button, 5 Ipm

= Adjustable peak airway pressure limit,
10-30 cm H,0

= Airway pressure manometer,
0-30 cm H,0

= 0-100 ml tidal volume displacement
ventilator tube

® 300 ml CO, absorber

® Enclosed and heated breathing system
chamber

= Ventilator rate control, 4-80 bpm

® Indicator and switch for Standby or
Ventilator mode

®= Low and High Breathing system
pressure alarms

® Low O, supply pressure alarm
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