
the drive mechanism, and thus ensure prompt fluid
delivery when the infusion is started. Knowledge of
the functioning of alarm systems of drug infusion
devices, combined with astute vigilance is warranted
to avoid potential adverse patient outcomes.

Chris Christodoulou MBCHB FRCPC

Winnipeg, Manitoba

Invited commentary:
The letter by Christodoulou illustrates a number of
issues with equipment and its use.

Infusion pumps are one of the most potentially
dangerous devices healthcare providers use on a regu-
lar basis. The FDA adverse event reports database
(MAUDE)1 and Joint Commission on Accreditation
of Health Care Organizations2 in the United States
both document and warn of their dangers.

Despite this knowledge, very few persons read
instruction manuals or understand all the features and
limitations of their equipment. Alarm systems are not
well understood, sometimes ignored and often dis-
abled.3

Equipment designers and manufacturers fail to ade-
quately address and test the usability of equipment.
The usability of a device includes how easy is it to
learn, and how well one retains how to use a device
over time, the efficiency of its use, whether the user
likes to use the equipment and whether it is easy to
correct errors when they have been made and recog-
nized.4

The third point is the age old consumer advice
"Caveat Emptor." Why was this pump in question pur-
chased, when other pumps available on the market at
the time of the Baxter AS40A’s introduction to the
market, had the syringe sensor available? The other
question that is continuously asked is "why do we keep
equipment in service that we know has problems?"

Manufacturers are often frustrated by the way peo-
ple use their devices. Manufacturers are now required
to mitigate risk of their equipment for reasonably fore-
seeable misuse, but often throw up their hands and
state that they can’t design for stupidity. Equipment is
often used outside the manufacturer’s intended envi-
ronment of use, for purposes they have never foreseen.

As monies for capital equipment purchases are
scarce and patient safety foremost, anesthesia depart-
ments must be vigilant, use due diligence when assess-
ing and purchasing equipment and must have a formal
evaluation procedure to ensure that problems like the
one described by Christodoulou happen with less fre-
quency.

Steven Dain MD FRCPC

London, Ontario
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Pressure alopecia in living donors for
liver transplantation

To the Editor:
We wish to report three living donor liver transplanta-
tion (LDLT) donors who developed occipital pressure
alopecia (PA) in the perioperative period. All donors
were healthy without past medical history. We had
experienced about 100 LDLT surgeries until then.
Anesthesia consisted of a combination of general and
epidural anesthesia. General anesthesia was maintained
with O2–N2O-isoflurane, and paralysis with vecuroni-
um. Throughout the operations each patient was
placed in supine position while the hair was covered
with a paper cap and the head was positioned on a soft
foam doughnut made of urethane sponge covered
with vinyl chloride. Surgeries were prolonged but
uneventful. There were no episodes of intraoperative
hypotension (systolic blood pressure < 90 mmHg),
hypoxia (SpO2 < 94%), or use of vasoconstrictor
agents. All donors were extubated immediately after
the operation.

The donors noticed occipital alopecia several days
after the operation. Alopecia almost corresponded
with the site of the circular headrest. All cases were
treated with mometasone furoate ointment and
received a scalp massage. We did not obtain skin biop-
sies and alopecia regressed in a few months.

Abel et al. reported eight gynecological patients
who developed alopecia during the postoperative peri-
od and speculated that pressure-induced ischemia
caused alopecia by resulting in the temporary cessa-
tion of follicle activity.1 Lawson et al. reported that
localized scalp pressure was the cause of alopecia fol-
lowing cardiopulmonary bypass surgery, and the dura-
tion of pressure determined the extent of the
damage.2 The putative cause of PA is localized-
induced ischemia to the scalp caused by head immo-
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bilization but it is still unclear which situations are
prone to favour PA. Risk factors for PA include
peripheral circulatory failure, such as hypotension sec-
ondary to dehydration or massive blood loss.
Endotracheal intubation and intraoperative
Trendelenburg position have also been implicated.2–5

However, none of these risk factors were present in
our patients.

In summary, we describe three LDLT donors who
developed occipital PA. Clinicians should be aware
that LDLT surgery may be associated to PA.
However, the reasons for this potential association
remains obscure.

Toshiya Tomioka MD

Masakazu Hayashida MD

Kazuo Hanaoka MD

Tokyo, Japan
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The relaxing effect of negative air ions
on ambulatory surgery patients

To the Editor:
Negative air ions are natural components of atmos-
pheric air, which exist in a good quality environment
and are considered to have beneficial biological
actions.1 Of these, a relaxing effect, for example
decreases of anxiety, depression, irritability and tense-
ness, has been demonstrated,2–4 whereas positive air
ions have an opposite effect.5 There are two methods
to generate negative ions: coronal discharge and water
shearing. The latter method is, essentially, a natural
source of negative ions.1 Whether negative ions exert
a relaxing effect was examined in ambulatory surgery
patients.

After approval by our Institutional Committee, 95
patients receiving a minor skin surgery of short dura-

tion with local anesthesia alone were allocated, on
alternative weeks, to a regular environment (n = 44)
or a negative ion-rich environment (n = 51). A com-
mercially available appliance for generating negative
ions by means of water shearing (Aqua Air Rich,
Matsushita Seiko, Osaka, Japan) was operated in the
operating room (OR; 30 m3). An ion detector (Ion
Tester KST-900, Kobe Denpa, Kobe, Japan) showed
approximately 1000 parts/mL of negative ions and
zero parts/mL of positive ions. In the regular OR
environment, it showed a level of zero for both ions.
The temperature and humidity of the room were mea-
sured by a digital thermohygrometer. Patients
received no premedication and fluid infusion, and
were asked by blinded nursing personnel to grade
their degree of tension as: 1 = relaxed; 2 = normal ten-
sion; 3 = mild tension; 4 = moderate tension; and 5 =
severe tension, before entering the OR. After leaving
the OR, the same nurse asked the degree of tension
during the first or latter half of the surgery.

There was no statistical difference between groups
with regard to age (37 ± 18, 43 ± 20 yr), male/female
ratio (17/27, 23/28), height (159 ± 16, 160 ± 9 cm),
weight (59 ± 21, 57 ± 8 kg), room temperature (25.6
± 1.4, 26.0 ± 1.3°C) and humidity (38.7 ± 9.2, 40.6
± 12.0%), expressed as the mean ± SD or number. The
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FIGURE Degree of tension during the perioperative period.
Values are mean ± SD. Statistical analysis was performed by the
Friedman test followed by the Wilcoxon signed-rank test with
Bonferroni correction (*P < 0.05 vs before entering the operating
room), and Mann-Whitney U test at each evaluated time.


