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Is a mask necessary in the operating theatre?
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Summary

No nmasks were worn in one operating theatre for
6 months. There was no increase in the inci-
dence of wound infection.

Introduction

It has been standard practice since the begin-
ning of the century to wear a mask in the oper-
ating theatre. At that time nasal carriers were
found to be important in the spread of contagi-
ous disease (1,2) and haemolytic streptococci is-
olated from wounds and puerperal fever were
found to be identical with those carried in the
throats of the surgical and obstetric teams (3,4).

Since then the prevention of wound infection
has become something of an obsession and it is
now obligatory to reduce the bacterial count in
the theatre to an absolute minimum. Diverse
and ingenious have been the manoeuvres to
achieve this (5,6); among the simplest is the
wearing of masks. The efficacy of masks in
reducing wound infection has not been established,
but their efficiency in reducing bacterial con-
tamination has been studied in the greatest detail
(7-10). From experimental evidence the hypo-
thesis has been developed that contamination of
strategically placed, inanimate, agar plates can
be correlated directly with the infection of viable
tissues. A simple trial has been designed to put
this hypothesis to the test.

Materials and methods

The trial was carried out on patients in a 40-
bedded surgical ward under the care of 2 con-
sultants, a registrar, and a senior house officer.
The ward is served by a single theatre which
has few of the niceties of modern design and
has open access to the main corridor. It is

staffed largely by part-time nurses, shuts daily
at 5 p.m., and does not function during the week-
end. During the week there is a brisk turnover
of general surgery: cholecystectomies, gastrecto-
mies, thyroidectomies, bowel resections, prosta-
tectomies, and herniorrhaphies as well as cysto-
scopies, bronchoscopies, and gastroscopies. Emer-
gencies are treated elsewhere.

Since the appointment of a control of infection
sister in I975 wound infections have been care-
fully monitored both from the ward and from
the community. Swabs from discharging wounds
are sent to the microbiologist for culture and
antibiotic sensitivity testing. Wound infection in
this series refers to wounds with a positive culture.

With the agreement of the microbiologist and
the control of infection sister it was arranged
that no masks should be worn in theatre for
one month during I980. If there was a dramatic
rise in wound infection the trial would be dis-
continued. There was no initial rise in infection
so the trial was continued and results are pre-
sented for the 6 months March-August. Nose
and throat swabs were taken from all theatre per-
sonnel monthly or when they had a cold.
Wound infection rates have been compared

with those of the corresponding 6 months in the
previous 4 years. The whole period was moni-
tored by the same control of infection sister,
whose criteria for infection did not vary.

No restrictions in theatre were imposed on
talking, movement, beards, or colds. In fact the
theatre routine remained unchanged except that
no one wore a mask.

Results

The throtughput of the theatre remained remark-
ably constant over the 5 years except in I976,
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wvhen the theatre was closed for 6 weeks for
redecoration. The total throughput contained
a high proportion of gastroscopies, cystoscopies,
and transurethral resections. These have been
excluded and only operations involving incisions
have been considered (Table i).

TABLE I Throughput, wounds, and infection rates
during a 6-nmonth period (March-August) over
5 years. c

19.76 i977 1978 1979 1980
Throughput 955 I054 1046 1078 I 049
Wounds 333 447 419 435 432
Itnfections i8 I9 9 I6 8
Rate % 5.4 4.2 4.5 3.7 i.8

There was no increase in wound infections
when masks were discarded in I 980; in fact
there was a significant (p<o.o5) decrease. The
8 infections which did occur (Table ii) bore no
relation to the throat or nose cultures from the
the theatre team, which from time to time yielded
Staphylococcus albus or Staph. aureus.

TABLE II Wound infections in the 6 months when
nmasks were not worn.
Operations No Infecting organism(s)
Abdominopcrineal 2 Escher.chia coli

resection Proteus
Enterococcus

Bowel resection 2 Pseudomonas pyocyanea
E. coli

Colostomy I E. coli
Gastrectomy I E. coli
Prostatectomy I E. coli
Incisional hermia I Proteus
(In 74 inguinal hernia repairs with monofilamnnt
niylon darns no infect;ons were reported).

Discussion

A review of the very considerable literature on
prevention of infection in theatre shows a heavy
bias in favour of history and hypothesis. Most
of the facts relate to contamination, not infection.

The effectiveness of a mask in reducing con-
tamination varies with the mask's shape, the
materials of which it is made, and the way it is
worn (io-ii). While it has been shown that
facial movements behind a mask can increase
wound contamination (I2), it has not been shown
that wearing a mask makes very much differ-
ence to the contamination of the theatre en-
vironment (13) or that the number of airborne
bacteria can in any way be correlated with
wound infection (I4,I5). It would appear that
minimum contamination can best be achieved

by not wearing a mask at all but operating in
silence. Whatever its relation to contamination,
bacterial counts, or the dissemination of squames,
there is no direct evidence that the wearing of
masks reduces wound infection.

Recommendations on theatre design and
standard procedures have been drawn up by a
series of distinguished committees and in this liti-
gious age it ill behoves the surgeon to ignore
them. But from time to time it is salutary to
see history in perspective, put hypothesis to the
test, and confirm that experimental evidence is
in fact appropriate.
The results of the relatively simple trial re-

ported here could easily be repeated and it would
be interesting to see whether comparable results
are obtained in emergency, orthopaedic, or
other general surgical theatres. The finding that
there was an appreciable fall in the wound in-
fection rate when masks were not worn certainly
warrants further investigation. This trial was
designed only to see whether wound infection in-
creased, as had been predicted, when masks were
not worn. It did not. The conclusion is that
the wearing of a mask has very little relevance
to the wellbeing of patients undergoing routine
general surgery and it is a standard practice
that could be abandoned.
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