
548 2 December 1967 MEDICAL JOURNAL

Correspondence

Letters to the Editor should not exceed 500 words.

Pseudomonas Infection in Hospital

SIR,-I was glad to read the report by
Dr. J. E. Tinne and colleagues (11 November,
p. 313) and your leading article (same issue,
p. 309) on this very serious problem. Some-
body once said that the Pseudomonas is the
nearest thing to spontaneous generation, and
how right that is. The ever-present danger
of Ps. aeruginosa cross-infection is most
typically exemplified by the situation arising
in cases of burns. In my experience hardly
any burn case with over 30% of body surface
affected and staying in hospital long enough
will escape colonization or infection by
Ps. aeruginosa.

I was pleased to see that the authors
regard airborne Pseudomonas infection as
relatively uncommon, as this accords with
my findings. In the last six years, perform-
ing weekly slit-sampling of the air in the
burns unit, only twice did we isolate a
Pseudomonas from the air. Furthermore,
eight plates were exposed for 24 hours round
the clock, changing them every few hours,
in a small cubicle occupied by a patient
heavily infected with Pseudomonas. Not a
single Ps. aeruginosa colony was found.
Pseudomonas does not jump, it crawls; and
it can be found first of all where there is
moisture.

This brings me to the role of the drainage
and plumbing system-that is, sinks, wash-
basins, and traps. Your leading article is
perhaps too cautious in saying that the
evidence of infection from sinks and drains,
etc., is not clearly established. In fact traps
and wash-basins undoubtedly are a reservoir
and can and do become a source of cross-
infection. On a number of occasions patients'
raw areas were colonized or infected by
strains isolated from the traps of the wash-
basins previous to the patient's admission.
The strains belonged to rare pyocyanea groups
(pyocin, serological, and phage-typing), and
in one case the strain was a Rubrum type,
which increased the chance of positive identi-
fication. A patient became infected with
this strain after the ward had been closed,
washed, and fumigated two weeks prior to
his admission, and a thorough bacteriological
check revealed the presence of the strain
only in the wash-basin trap. Once the
Pseudomonas is established in the trap it
is extremely difficult to eliminate. Having
had to cope with the Pseudomonas problem
for many years, and having tried everything
in the book and a great deal which is not,
I am afraid I do not share the authors' faith
in any particular type of disinfectant. After
all, most disinfectants in 10% concentration
are capable of killing Pseudomonas under
suitable conditions given sufficient concentra-
tion and time, but if the killing time is longer
than the drying-out or evaporation time of
the disinfectant applied to the surface the
whole exercise is pointless.'
We have compared a number of disinfectants

under conditions simulating ward procedures and

the differences in effectiveness of the most com-
monly used disinfectants, including the one men-
tioned by the authors, were only marginal. It is
not so much the type of disinfectant which
matters but the way it is used. There is still not
much which can beat thorough cleaning, washing,
and removal of plain dirt. It might also be worth
while to recall the usual sequence of events
leading to prolonged contamination of the drain-
age system. Perhaps the most common thing
falling into a wash-basin is hair, which on reach-
ing the trap curls up and stays there. After
some time a hair "cushion" is formed and
desquamated epithelium and all sorts of organic
debris fill the interstices. Pseudomonas, which
can grow and multiply at relatively lower tem-
perature, thus enjoys excellent breeding condi-
tions. Being a motile organism it wriggles its
way upwards into the basin, finding en route an
excellent hiding-place under the strainer, which
is inaccessible to cleaning from below and flush-
ing from above and which cannot be sterilized.
Strains of Ps. aerugtnosa, which could have come
only from the trap, were frequently isolated
from wash-basins. One must also consider the
organisms in the numerous crevices on and
around the plughole, shed by the contaminated
hands of a previous user. Washing under run-
ning water does not eliminate the danger of
contamination. This was also shown experi-
mentally by seeding the trap and plughole area
with a fluorescent dye and Serratia marcescens.
Both the dye and the organism could be
recovered from the hands, obviously due to back-
splash. Taking the above into consideration, we
have tried to modify the design of the wash-
basins. Better access for cleaning and flushing
is provided by having the plughole area sloping
and the strainer removable (therefore steriliz-
able). The overflow has of course been elim-
inated. Some wash-basins of this modified design
were recently installed in the new maternity
wing at this hospital.

Further, two potentially dangerous sources
of cross-infection, thermometers1 and flowers,
should be mentioned. When contaminated,
as is often the case, active dissemination
occurs when the thermometer is shaken or
the flowers removed and handled. I would
like to make another point regarding the
common fallacy perpetuated over the years,
that Pseudomonas is sensitive to drying. In
fact, on the floor of the ward, suspended in
blood or exudate,, as is usually the case, it
will survive for 72 hours. Under experi-
mental conditions in a fan-ventilated oven,
temperatures of 650 C. for many hours
and up to 950 C. for shorter periods of time
failed to kill a broth suspension of Pseudo-
monas dried on to lino or a P.V.C. tile.

I am well aware that much of what I have
said applies primarily to susceptible patient
population at risk, but there are still quite a
few misconceptions regarding Pseudomonas
to which attention needs to be drawn.-
I am, etc.,
Queen Mary's Hospital J. KOHN.
Roehampton,
London S.W.15.
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SIR,-We read with great interest the
report by Dr. J. E. Tinne and others (11
November, p. 313), regarding an outbreak
of Pseudomonas sp. cross-infection in a
cardiac surgery unit. They mentioned, among
other things, the problem of Pseudomonas sp.
contaminating the ventilator, in particular
the humidifier.
At this hospital we found occasionally that

the humidifier of the Engstrom ventilator
was contaminated in this way, especially when
a patient was treated with the ventilator for
a prolonged period. In order to overcome
this problem the humidifier is now cleaned
and heat-disinfected after each application.
It is then filled with a sterile solution of
0.1% chlorhexidine (Hibitane) in water. The
necessary refills during actual use are made
with sterile water. We checked the
results of this method in 57 cases by taking
cultures from the humidifier after each usage.
In no case did any growth occur.
We disinfect the Engstr6m ventilator by

passing ultrasonically nebulized 70% ethyl
alcohol through the respirator in a closed
system for two hours.
The efficacy of this disinfection is tested

by placing filter paper discs impregnated
with staphyloccoci, E. coli, and Pseudo-
monas sp. in the circuit of the ventilator
before disinfection and culturing from them
afterwards. This method has given excel-
lent results and will be the subject of a
report in the near future.-We are, etc.,

KRISTINA GULLERS.
ANNA-STINA MALMBORG.
OLOF NORLANDER.
BERTIL NYSTROM.
NILS PETERSON.

Department of Anaesthesia
Thoracic Clinics, and Clinical
Bacteriological Laboratory,

Karolinska Hospital,
Stockholm, Sweden.

SIR,-With reference to the recent paper
by Dr. J. C. Tinne and others (11 November,
p. 313), this is most valuable in emphasizing
the importance in apparatus of reservoirs of
water that are difficult to drain and easily
infected.

In the intensive care of the newborn baby
we have come across two unexpected examples
of this, which gave rise to potentially
dangerous situations. The first was in the
water reservoir of the incubators used for
premature infants, and the second in
apparatus which sucked out the pharynx
immediately after birth. Both were exacer-
bated by faults in the design of the machinery.
In the incubators the water could not be
drained completely, as the plug was not at
the bottom of the tank; the manufacturers
have since remedied this defect. Cleaning of
the suction apparatus was rendered difficult
by the poor quality of the glass of the catch
bottles, which it was thus not possible to
sterilize by heat, and the presence of what
appeared to be an unnecessary number of
rubber washers behind which small amounts
of moisture accumulate. Pseudomonas
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