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To the Editor:
I read with interest this case report of the tragic death
of a young woman while receiving patient-controlled
analgesia (PCA) post-Cesarean delivery.1 The authors
conclude their report with several recommendations.
These are all very sensible. The most important rec-
ommendation, not mentioned however, concerns the
initial nursing assessment of a loudly snoring and
unarousable patient while receiving PCA on the ward.
This obviously can be an urgent and life-threatening
situation which must be dealt with expeditiously.
Typically a nursing protocol exists which provides for
an immediate and effective response. Did this not
exist, or, if so, was it not followed? A different and
more favourable outcome might have resulted.

An astute and appropriately trained nurse is the last
line of defense for a wide range of untoward and
potentially critical situations, such as could arise from
a PCA programming error. This, in my opinion, is the
paramount message in this tragic case, and not the
programming error itself. 

Jonathan D. Lamb MD FRCPC

Saskatoon, Saskatchewan 
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To the Editor:
Patient-controlled analgesia (PCA) programming
error is an important patient safety issue as highlight-
ed by Vicente et al.1 Drug overdose and death result-
ed when morphine 1 mg·mL–1 was set instead of the
actual 5 mg·mL–1. I appreciate Dr. Vicente’s reminder
and sound recommendations but find the viewpoints
somewhat misleading. The article seems to suggest
that the Abbott Lifecare 4100 Plus II Infusion Pump
is uniquely dangerous because there might be "rela-
tively numerous mortalities … from user program-
ming errors with this device".1 The authors have
singled out the Abbott PCA pump as dangerous with-
out providing objective adverse outcome data for
other PCA pumps as comparison. While I acknowl-
edge that the Abbott PCA pump is not foolproof, we
must realize that incorrectly entering a lower drug

concentration than one actually used can happen with
most PCA pumps currently on the market. For exam-
ple, the factory preset PCA default drug concentration
for the Baxter Ipump™ and Sims Deltec CADD®
pump is 0 mg·mL–1 and 0.1 mg·mL–1 for the Abbott
pump. To my knowledge, only the Alaris PCAM®
pump can be programmed to a customized drug
delivery profile at this time.

It is important that we read this article in the prop-
er context recognizing that heightened vigilance to
prevent human error and drug overdose is needed for
all brands of PCA pumps. In the meantime, we wait in
anticipation for the next generation of PCA pumps
with the promised safety features of bar code reading
capability and automatic drug identification.

Vincent W. S. Chan MD FRCPC

Toronto, Ontario
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RE P LY :
We are pleased that our article generated interest in the
anesthesia community.1 Dr. Lederer identifies several
well-known performance shaping factors that induce
error. However, most of these are uncontrollable and
cannot be eliminated; all health care providers will
sometimes be stressed, tired, or emotionally upset. It is
irresponsible to design medical systems that do not
accommodate these harsh realities. Rather than wishing
these factors will simply go away, we should design devices
and systems so that providers can function more robustly
- even under less than ideal conditions.

Dr. Doyle outlines an excellent taxonomy of patient-
controlled analgesia (PCA) hazards to assist manufac-
turers and investigators improve patient safety. Dr.
Lamb correctly reports that well trained, astute nurses
play a key role in preventing tragic outcomes from drug
errors. Dr. Chan raises questions about the context for
our research that we are pleased to address.

Our primary goal is to use human factors engineer-
ing design principles to improve the safety of medical
devices, not to denigrate any particular manufacturer
or model.2 The circumstances surrounding the patient
death, not our personal preferences, dictated the partic-
ular model we investigated.
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That being said, the Abbott Lifecare® 4100 PCA
Plus II Infusion Pump is unique in several important
respects. First, according to Abbott, by 2000, this device
was the market leader, was used around the world, and
accounted for about 75% of all PCA use in the U.S.,
being used in nearly 4,000 hospitals there.3,4

Furthermore, in 2001, ECRI (formerly the Emergency
Care Research Institute, www.ecri.org) stated "this
pump has a significant safety problem".5 In late 2002,
ECRI continued to receive reports of deaths from pro-
gramming errors with this pump.6 These deaths were not
included in our epidemiological analysis.

Second, "the Abbott PCA pumps are the only pumps
that ECRI is aware of that can default to a low concen-
tration setting".6 As we explained in our article, this
design feature has important safety implications. For
example, accepting an initially displayed concentration
value of 0.1 mg·mL–1 could lead to an over-infusion of
analgesic when a more concentrated drug preparation is
used (e.g., 1 mg·mL–1 or 5 mg·mL–1). In contrast,
accepting the initially displayed concentration value of
0.0 mg·mL–1, as provided by other PCA pumps described
by Dr. Chan, presumably does not lead to any infusion
— a fail-safe design feature. In retrospect, given that no
study of this type had ever been conducted, analyzing the
market leader that has unique design features linked
with patient safety seems worthwhile. 

We agree with Dr. Chan that human factors analyses
of other PCA pumps should be conducted and we encour-
age him and others to do so. If objective scientific evi-
dence eventually confirms Dr. Chan’s opinion that all
PCA pumps are equally error-prone, then the threat to
patient safety of PCA use is even greater than antici-
pated; the total number of deaths from concentration
programming errors alone could be greater than our
initial upper estimate of 667.1 This would make the
application of human factors engineering design princi-
ples to protect public health even more urgent.

Kim J. Vicente PhD

Karima Kada-Bekhaled MA

Gillian Hillel BASc
Andrea Cassano
Beverley A. Orser MD

Toronto, Ontario
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Another use for the forced air warmer

To the Editor:
A 14-yr-old, developmentally delayed girl presented
for emergency debulking of a cerebral tumour. As a
result of hemorrhage into the tumour she had become
comatose and had been placed on mechanical ventila-
tion. Vital signs revealed a heart rate of 140·min–1,
blood pressure of 125/80 mmHg and a nasopharyn-
geal temperature of 39°C. The peripheries were noted
to be cool, despite the patient’s febrile condition, with
delayed capillary refill, but a satisfactory oxygen satu-
ration of 98% was obtained by pulse oximetry.
Anesthesia and surgery proceeded uneventfully until
two hours into the case, when the pulse oximeter
waveform became smaller and the value for oxygen
saturation began to fall. Manual ventilation with 100%
did not improve the displayed oxygen saturation.
Hemodynamic status and end-tidal CO2 remained
unchanged. The surgeon felt that air embolus was
very unlikely at that time in the procedure. The
extremities were again noted to be poorly perfused
and the recorded oxygen saturation was found to be
equally low (approximately 60%) or unrecordable in
both hands and feet. An arterial blood gas revealed a
PO2 of 492 mmHg, suggesting that the problem was
with poor peripheral perfusion, not hypoxemia.
Volume loading failed to improve the peripheral per-
fusion and the waveform and value remained unreli-
able for 30 min. An attempt was then made to
improve peripheral perfusion by the local use of a
forced air warmer to a foot. Within five minutes, a sat-
isfactory waveform was re-established and oxygen sat-
urations of 100% were obtained. The waveform and
values remained satisfactory for the rest of the case.
This event demonstrated that a forced air warmer can
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