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The 20th century has been distinguished by an
increase in the rate of change of technology. Computer manufacturers, automobile makers, and even
designers of kitchen appliances, who are facing
competitive pressure, develop new models that are
faster, better, and stronger than last year's (or even
last month's). Modern anesthesia is also characterized by improving technology. Manufacturers increasingly protect us from our own mistakes. The
"bells and whistles" which humorously refer to improved technology are literally true in anesthesia
where much of the improvement is found in warning systems and alarms.
In many institutions, yesterday's technology is
banished to the seldom-used extra operating room
or the remote location where anesthesia is only
occasionally given. What happens when the modern anesthesia provider confronts the ancient anesthesia machine? The short answer, as we will see,
is that nurse anesthetists must be knowledgeable
and comfortable with the machinery they use.
These issues were recently addressed in Wisconsin
Health Care Liability Insurance Plan v Ohmeda (77
F.3d 485, 7th Cir. Wis. Unpublished, United States
Court of Appeals, Seventh Circuit, Decided Feb.
15, 1996).
The case arose in August 1988 when, one night
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at approximately 12:30 a.m., a nurse anesthetist
was summoned to assist in the delivery of twins.
Having been on duty since 7:00 a.m. the previous
day with almost no rest, the nurse anesthetist was
tired and under stress. The first twin was delivered
without incident, but complications in the delivery of the second child required that the patient be
anesthetized.
The anesthesia machine in the delivery room
was an Ohmeda Model 2000 that the hospital had
purchased in 1966. The machine, a "Vernitrol" vaporizer, bubbles carrier gases, either oxygen or nitrous oxide, through liquid Forane®. The flows of
oxygen and nitrous oxide and the percentage of
Forane introduced into the carrier gases were controlled by a series of knobs and corresponding
flowmeters. Two knobs controlled the volume of
oxygen being delivered, one controlling the
"coarse" flow and the other controlling the "fine"
flow. When the knobs were adjusted, corresponding flowmeters (one for each control knob) indicated the rate at which oxygen was being delivered. The same was true for nitrous oxide. A third
set of two knobs and two flowmeters controlled the
Vernitrol vaporizer and established the amount of
Forane that was mixed with the carrier gases. Determining the correct mixture was a complex calculation and required specific adjustment for the
particular anesthetic agent being used, the volume
of carrier gases being delivered, room temperature, and the percentage of anesthetic agent desired. A circular slide rule supplied by the manu-
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facturer had to be used to determine the proper
Vernitrol setting.
Although the nurse anesthetist routinely
checked the anesthesia machine to make sure that
it was prepared for use and had previously used it
to administer oxygen and nitrous oxide, she had
never before used the particular machine to administer general anesthesia. After making the necessary preparations for the delivery of anesthesia
to the patient, the nurse anesthetist set the flows of
oxygen and nitrous oxide at 3 L each, producing a
carrier gas mixture that was 50% oxygen and 50%
nitrous oxide. However, as she then turned to the
Vernitrol vaporizer, she did not use the slide rule
to calculate the appropriate setting. Instead, she
assumed that the lowest volume setting ("1 followed by Os") would yield a mixture containing the
desired 1% of Forane. The nurse anesthetist
reached for the first of the two knobs controlling
the vaporizer (which controlled the coarse flow)
and turned the dial until the flowmeter was at its
lowest setting, 1,000 cc. In fact, this was 10 times
greater than the correct setting of 100 cc for a 1%
Forane mixture. The nurse anesthetist should have
used the other knob, controlling the fine flow, to
select a setting of 100 cc. She testified at trial that
she was unaware the machine had two flowmeters
for the Vernitrol and believed the second flowmeter was hooked up to another vaporizer. As a result
of the mistaken setting, the patient was administered an overdose of Forane and suffered permanent brain damage.
The patient filed suit against the nurse anesthetist and the hospital in Wisconsin state court.
The suit concluded in April 1990 with a settlement
funded by the Wisconsin Health malpractice insurer and a legislatively created fund paying claims
in excess of the malpractice insurer's coverage. The
malpractice insurers then attempted to recover
their losses from Ohmeda. The malpractice insurers believed that the damage was caused by the fact
that the anesthesia machine was basically unsafe.
The insurers filed suit against Ohmeda, alleging
that Ohmeda was strictly liable for the manufacture of a defective and unreasonably dangerous
product and was also negligent in failing to warn
of a defect discovered after the sale of the machine
and for which a corrective safety device was
available.
A jury found in favor of Ohmeda on the product liability claim at the liability phase of the trial
but against Ohmeda on the post-sale negligent failure to warn claim, essentially saying that Ohmeda
had an obligation to warn the hospital about the
dangers in using an older model of its anesthesia
machine and to tell the hospital that it could have
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-purchased a device that would make the machine
simpler and safer to use. The jury also found the
nurse anesthetist and the hospital negligent, but
Ohmeda was deemed the most culpable. The jury
found Ohmeda 55% responsible for the patient's
injuries, the hospital 35% responsible, and the
nurse anesthetist only 10% responsible. The judge
overruled the jury and found that Ohmeda, as a
matter of law, was not liable. On appeal, the trial
judge's ruling was upheld.
Airco v Simmons
Although it was not mentioned in the case, the
malpractice insurer's theory had earlier been demonstrated in Airco, Inc. v Simmons FirstNationalBank,
Guardian(276 Ark. 486, 638 S.W.2d 660, 34 A.L.R.4th
526, Supreme Court of Arkansas, July 12, 1982).
Airco concerned a surgery at a hospital in Little
Rock, Arkansas. During the operation the artificial breathing procedure malfunctioned for several minutes, causing the patient to suffer serious
lung injury and irreversible brain damage. The
patient's guardian and the patient's husband
brought an action for compensatory and punitive
damages against Airco, Inc. which had manufactured the machine used in the artificial breathing
procedure.
Airco acknowledged liability but argued that
there was no substantial evidence to support a
punitive damage award. The jury instruction was:
"Before you can impose punitive damages, you must
find that Airco, Inc. knew or ought to have known, in
the light of the surroundingcircumstances, that its conduct would naturally or probably result in injury and
that it continued such conduct in reckless disregard of
the circumstancesfrom which malice may be inferred."
Airco claimed that there was no proof that Airco
should have known that injury was natural or probable or that Airco continued its conduct in reckless
disregard of the consequences.
The Airco ventilator had two ways for the anesthetist to switch from a manual ventilating bag to
the ventilator machine. The anesthetist could simply remove the bag from the absorber, connect a
hose in its place, and start the ventilator machine.
The other method eliminated the manual procedure. Instead it used an optional accessory called a
selector valve. This small device was attached to
the ventilator. It had three "ports" of the same size,
over which a hose or the neck of a bag could be
slipped. When properly used, hoses were attached
to the two ports on the sides of the device and a bag
attached to the middle port. The device had a
straight handle with two possible positions, pointing down when the ventilating bag is in use and
horizontally when the ventilator is in use. The an-
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esthetist turns the handle to make a desired switch.
During the patient's surgery, a hose had been
attached to the right-hand port on the selector
valve with the other end of the hose open for later
connection to the absorber. Someone, however, had
incorrectly put another hose on the middle port,
where only a bag was meant to be connected. When
the nurse anesthetist decided to stop using a bag at
the absorber, she removed it and by mistake attached in its place the hose hanging from the middle port. The effect of the improper connections
were to permit the anesthesia machine to continue
to pump air into the patient's lungs with no way
for the air to escape. The ensuing build-up of pressure and lack of oxygen resulted in serious damage
to the patient's lungs and brain.
The plaintiffs' proof, consisting mainly of expert testimony, showing that Airco designed, manufactured, sold, and persisted in selling the selector
valve even though Airco should have realized from
the start, or at least learned before 1980, that the
device was so inherently dangerous that it ought
never to have been put on the market. There was
no question that the injury was caused by human
error, but it was human error brought about by
design defects, the presence of several identical
black hoses, and by the necessity for connecting
them correctly to three similar ports that were too
close together and lacked adequate labels and
warnings.
The Airco staff engineer who had designed
both the ventilator and the selector valve testified
that he was aware of the hazard in the use of the
selector valve. Moreover, before the ventilator and
selector were marketed, they were field tested at
about 30 representative sites throughout the country. Reports were unfavorable. The engineer had
seen a 1977 article about a similar incident. He
testified that he probably had read follow-up letters to the editor saying that the selector valve was
dangerous and should not be on the machine, but
they did not tell him anything he did not already
know.
Another witness was an anesthesiologist. She
believed strongly that the Airco selector valve
should not have been on the market. She said it
was easy to make a misconnection, because the
ports were the same size and close together. The
anesthesiologist also cited a 1972 article that referred to similar accidents involving an increase in
breathing pressure resulting from a misconnection.
A safety engineer with 43 years' experience
testified: "And it was very clear that what did happen
was just exactly the sort of thing the safety engineer,
through predictive analysis, would expect, not very often,
but everything that did happen, each event, both what
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happened to the equipment and what happened to the
people, was foreseeable by a reasonably competent
engineer." He believed that the risk presented by
the selector valve was catastrophic and should have
been eliminated by the manufacturer, either by not
selling it or by making it completely safe. He
thought that the first time a similar accident happened, as reported in the trade literature, the selector valves should have been recalled. The witness concluded that the selector valve is "grossly in
violation of safety engineering principles and never
should have been put on the market."

Common law system
Both the Airco and Ohmeda cases reflect a line
of cases in tort law which imposes strict liability
without regard to fault for persons who create dangerous conditions. To understand the law's treatment of these cases, it is helpful to go back to the
very beginning of the development of the common
law system. While no one really knows how tort law
began, one of the generally accepted theories is
that in the early days of the development of the
law, "fault" was unimportant. People were responsible for any damage caused by their acts.
As the law developed, it progressed to a point
where liability was imposed only where the actor
was at fault. Nonetheless, even as the law required
fault for liability, it continued to impose liability
without regard to fault where someone created a
situation that was inherently dangerous. The best
early example of this was in the keeping of animals. With rare exceptions, owners of animals were
liable for damages caused no matter how careful
they were. (The Law of Torts by William L. Prosser,
Sections 74 and 75). Since a major "strict liability"
landmark case was decided in 1868, the courts in
both England and the United States have increasingly recognized situations where liability may be
imposed on a defendant notwithstanding the defendant's care, if the defendant creates an inherently dangerous situation.
An inherently dangerous machine
To a large extent, anesthesia machines are inherently dangerous.*A machine which has the power
to induce anesthesia necessarily has the power to
cause death and serious injury. Both the Airco and
Ohmeda cases involve anesthesia providers trying
to do their best but harming a patient because of
difficulties with an anesthesia machine. In both
cases, it was argued that the manufacturer was pro*Sometimes in unexpected ways. See, for example, Good v West Sedittle
General HospitalCorporation,53 Wash. 2d 617, 335 P.2d 590, (1959), where

a nurse anesthetist sued a hospital for damages resulting from injuries
sustained when an anesthesia machine tipped over on her.
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ducing an inherently dangerous machine. In
Ohmeda, the plaintiffs argued that after Ohmeda
learned of the defect, newer models of the anesthesia machines did not have the cumbersome twodial, two-flowmeter configuration of the older machines. Moreover, the need to calculate the flow of
gas was done more simply by the new machines.
It could be anticipated that anesthesia providers who use the new machines would rapidly forget or never learn the techniques which were necessary to operate the older ones. Hospitals were
likely to use the newer models at more frequently
used anesthetic sites and move older machines to
less frequently used sites making it even more
likely that anesthesia providers would not be familiar with or learn the skills that were necessary
to operate the older machines. Thus, it was argued, the older machines become inherently dangerous. Under this view, advancements in anesthesia machines making them easier to use are developments of safety devices which manufacturers
have an obligation to make available for their older
machines.
The courts reached different conclusions in
the Airco and Ohmeda cases. In Airco, not only
did the manufacturer concede liability but also the
only issue became whether the manufacturer
would be subjected to punitive damages. In
Ohmeda, the court held that the manufacturer was
not liable at all. Why the dramatically different
results?
In the Ohmeda case, the testimony showed that
when the Ohmeda machine was first introduced, it
was "state of the art," a significant advancement,
and considered safe. While there had been some
criticism of the machine, it was used with great
success, and there were very few, if any, "near
misses" or incidents that would have put Ohmeda
on notice that the machine was defective. While it
was true that Ohmeda later manufactured machines that were safer and easier to use than the
Ohmeda Model 2000, this was a normal progression of technology rather than a recognition by
Ohmeda that there was an inherent problem.
On the other hand, in the Airco case, there
never was a time when the ventilator was considered safe. From the very beginning, Airco had evidence from its field tests that there was a problem
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with the design of the ventilator. In addition, there
had been news articles discussing incidents similar
to the one that was the subject of the lawsuit and
discussions in the health press about the danger of
the machine.
It is important to recognize that the facts on
which the courts rely are those established in the
particular case and depend on the evidence which
was introduced. Anesthesia providers may have
their own views as to whether the devices that were
subject to these lawsuits are safe or dangerous, but
the courts have only the evidence that was introduced. The Ohmeda case is unpublished and the
court may change its conclusions, but there remain important lessons to be derived from the
case.

Anesthetists should be comfortable with anesthesia machines
Unlike the purchase of an automobile, when a
hospital buys a new anesthesia machine it may not
"trade in" or dispose of the old one. Consequently,
there may be a variety of anesthesia machines in a
hospital. Are all anesthesia personnel comfortable
with all of the anesthesia machines in the hospital?
Certainly in the days immediately after the new
anesthesia machine is delivered, all of the anesthesia personnel will be familiar with both. Over time,
changes in personnel may result in a situation
where there are people in the department who are
unfamiliar with one or more of the machines. Over
time, even present anesthesia personnel can forget
significant steps which must be taken when using
older machines. Wisconsin Healthcare Liability Insurance Plan v. Ohmeda reminds us of the tragedy that
can result when anesthesia personnel have to use
unfamiliar machines.
An anesthesia department may want to institute periodic training to make sure that everyone in
the department is familiar with all of the machines
in the hospital. Alternatively, the department may
want to take steps to be certain that no one is forced
to use an unfamiliar machine. However, anesthesia
personnel, themselves, have a responsibility to
their patients and to themselves to avoid working
with machinery and technology which they do not
understand or with which they are not comfortable and familiar.
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The American Association of Nurse
Anesthetists remains the catalyst for
CRNAs worldwide. The annual meeting
brings together ideas, events, and,
most importantly, the people. So be
sure to attend the 1996 Annual Meeting
and be a part of the event of the year.
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Education isessential
for the CRNA to remain
current in all practice
settings. The sessions will "
challenge all CRNAs. The
faculty is an extraordinary
group of folks too.
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The CRNAs who practice
in rural areas face different
situations than those in
the big cities. Among many
other aspects of practice,
the CRNA is managing,
scheduling, and billing.
4

he new trends in
research are always
addressed at the annual
meeting. Also, visit the
Exhibit Hall to see
first hand the newest
technologies available
in the marketplace.
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