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Accidental Ventilator-induced Hyperventilation

PeTER M. WATERMAN, M.D.* STANISLAV PAUTLER, M.D.,} R. Brian SmiTH, M.D.}

We report below a case in which the patient was
accidentally hyperventilated as a result of erosion of a
ventilator bellows.

RirorT OF A CASE

A 53-year-old man weighing 65 kg was brought to the operat-
ing room for aortofemoral bypass under general anesthesia.
Past history revealed myocardial infarction several years previ-
ously, but the patient was not taking any medication at the time
of admission,

Preoperative medication included morphine, 10 mg, hydroxy-
zine, 100 mg, and glycopyrrolate, 0.2 mg, im, 45 minutes prior
to induction of anesthesia, In addition to two intravenous lines,
a left radial arterial catheter was inserted, as well as a sub-
clavian line for central venous pressure (CVP) monitoring.

The patient received thiamylal, 400 mg, for induction. Tracheal
intubation was facilitated by the use of succinylcholine, 100 mg.
Anesthesia was maintained with 66 per cent nitrous oxide and
supplementary morphine. Neuromuscular block was achieved with
d-tubocurarine, monitored with a peripheral nerve stimulator.

Approximately 30 minutes into the procedure, an Ohio®
anesthesia ventilator was connected to the anesthesia machine.
The tidal volume of 650 ml was set at a rate of 10/min.
Shortly thercafter, the patient’s blood pressure fell from 140/
70 to 80/30 torr, while CVP rose from 10 to 20 cm H,O.
Arterial blood-gas determinations showed pH 7.60, Py, 17 torr,
and Py, 200 torr. A Wright respirometer was then inserted in
the expiratory part of the system, and a tidal volume of 1,700
ml was measured. Removal of the ventilator from the system
resulted in rapid return of vital signs to previous levels. Re-
peat blood-gas determinations revealed pH 7.55, Pe,, 22 torr,
and Py, 115 torr. The operation then proceeded without incident.
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Examination of the ventilator revealed numerous small erosions
penetrating the wall of the bellows.

Discussion

The ventilator is similar in method of operation
to many other commercially-available ventilators. A
concertina-type bellows fills with the gas to be in-
haled, which is forced into the lungs by compressed
gas (oxygen) on the outside of the bellows. This is ac-
complished utilizing the fluidic principle. Other ven-
tilators utilizing a series of lightly-loaded spring valves
are also commercially available.!

In this case, the concertina had holes in it. The com-
pressed gas driving the machine was 100 per cent oxygen
at 50 psi; during inhalation, large quantities of oxygen at
this high pressure were added to the intended in-
haled gas mixture. This resulted in a tidal volume of
1,700 ml, as opposed to the preset tidal volume of 650
ml. A reduction in blood pressure with concomitant
increase in CVP and a high airway pressure
alerted the anesthesia personnel to the problem, and
it was quickly rectified. Fortunately, there was no
serious ill effect. However, if the driving gas had been
air, the Fip, could be lower than expected.

The four Ohio® ventilators in our department were
examined, and a similar partial erosion of a ventila-
tor bellows was found in a second machine.

It is the intent of this report to alert others to the
possibility of this complication and to encourage rou-
tine examination of the ventilator, particularly the
rubber portions, before use. Itis recommended that a
respirometer routinely be used to check tidal volume,
as opposed to relying upon the ventilator setting.
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