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ON OPERATING THEATRES.

Ir T was asked to say what is at present the most striking
feature of modern antiseptic surgery, I would have no hesitation
in replying that it is the great activity that is being shown in
altering and rebuilding the operating theatres of our hospitals. I
believe that in the whole history of these institutions there has
never been such lavish expenditure as has been incurred during
the last few years in the efforts that have been put forth by many
of them to get thoroughly up-to-date aseptic operating rooms,
Especially has this been the case when the hospital is a new one,
and an opportunity has been afforded of embodying the most
improved methods of construction and of internal equipment.
Personally, T have been a good deal interested in this matter,
as I had recently relegated to me, along with Mr. Andrew Myles,
architect, the duty of the planning and furnishing of an operating
theatre for the new Cancer Hospital that the citizens of Glasgow
have seen fit to build for the reception and treatment of
patients suffering from this disease in all its stages, operable or
inoperable.

Agreeable as the duty was, I recognised that it had its
responsibilities, for though I had a perfectly free hand in the
suggestions I had to lay before the Directors, yet I felt that in
the case of a public charity there should be no unnecessary
expense incurred. On the other hand, I was very desirous that
the hospital should have an operating theatre possessing not only
all such admitted requisites as a good steady light and an abundant
supply of hot and cold water, but so constructed as to allow of
there being carried out in it the now recognised principles of
modern antiseptic surgery.
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present state of our kunowledge of the relations that miero-
organisms bear to surgery. If we understand this we will be
better able to express an opinion as to the weapons with which
we should fight the foes and enemies of our wounds, deciding
either in favour of the elaborate and expensive armament devised
and “made in Germany,” or standing by the simpler method of
procedure that has received the title]of ¢ Listerian,” in honour of
him whose genius first shed light upon the obscure and mysterious
subject of the infection of wounds,

One of the most important and radical changes that has taken
place in our knowledge of the relationship of micro-organisms to
surgical diseases has been our altered views on the influence of
the surrounding air on “ wound infection. Twentyfive years
ago, when I had the privilege of working under Lord Lister, in
the Edinburgh Royal Infirmary, at a time when antiseptic surgery
was in its infancy, I well remember that if there was any article
in the antiseptic creed we implicitly believed in it was that the
air was the source of wound infection, and that the active agents
in it were the fungi that cawsed the ordinarg processes of decom-
position and putrefaction tn all organic media. I have lived
to see this * atmospheric theory” abandoned, and TLord Lister
himself admitting that it was erroneous. The evidence that has
swept away this fallacy is twofold. In the first place, there is
the bacteriological proof that the organisms which eause suppura-
tion, erysipelas, and other forms of surgical blood-poisoning are of
a spectal kind, and are not the ordinary fungi of putrefaction.
In the second place, the air, when searched for these special
organisms, was found not to contain them. In fact, it is very
geuerally admitted that the air is the most unfavourable place
for them, as they find in it neither the heat, moisture, nor
nutriment that they need, and, indeed, some of them perish in its
oxygen. Clinical experience further supports these facts. Many
individual surgeons have found that their results under antiseptic
surgery have been just as satisfactory in old buildings, with
defective ventilation and apparently unsatisfactory atmospheric
surroundings, as in the most recently constructed and equipped
operating theatres. Personally, T can confirm this proposition,
for during a period of two years I have operated in the small
wards of our old cancer hospital with most excellent results, and
with an almost entire absence of septic disease. Tt may be taken
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pus should be at once placed in covered receptacles or saturate_d
with moisture. Micro-organisms cannot be given off into the awr
from moist surfuces. This very important fact is one that should
be constantly kept in mind, for it, and the other one already
mentioned—viz., the gravitating power of dust, if not disturbed by
wundue currents of air—are largely made use of in the ordinary
arrangements for carrying on a successful surgical technique.

There are other facts, too, in the life history of micro-organisms
that bear upon surgical work. In the first place, they cannot
grow and develop unless they have present the three following
conditions :—(1) A suitable soil ; (2) moisture ; (3) heat. In the
second place, we know that, having once come into existence, the
withdrawal of these conditions will not in every case ensure their
death. The reason for this is that some micro-organisms have the
power of multiplying in a special way—that is, by the formation of
small insignificant bead-like bodies called spores. The importance
of this process lies in the fact that these spores are the most
resistant kind of living matter that we are acquainted with. They
will undergo the most severe ordeals of heat and cold, and yet
retain their vitality., They resemble in this way the seeds of
plants that have been known to exist for thousands of years as
mere dried organic masses, yet, when put into the ground under
favourable conditions, have grown and flourished, just as did the
the grains of wheat found in the catacombs of Egypt. It will be
readily understood that such tenacity of life might easily render
these spores a source of danger in surgical work.

Fortunately we find that the two species of disease-producing
organisms, which cause most frequent trouble in surgical cases,
do not form spores. These two are known respectively as
streptococei and staphylococei, the former being so named from
their tendency to range themselves in chains, the latter from
their grouping themselves in clusters like bunches of grapes,
Neither of these multiply by spores, nor, as far as is known, does
the bacillus of diphtheria. On the other hand, the micro-organisms,
possibly, of tubercle (consumption), and certainly of malignant
pustule (anthrax), and of lockjaw (tetanus), do, and consequently
they have to be reckoned with in the steps that require to be
taken to prevent every possible form of wound infection. What
are these steps? The reply to this question necessitates a brief
consideration of the means we possess for destroying miecro-
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operations, and that it is absurd to ignore them and to try to
depreciate them by substituting for them more elaborate plans,
which, no doubt, are quite reliable, but certainly are no better
than those they would replace. Of course, all antiseptics require
to be employed with caution when brought into contact with the
tissues, as they are irritants to them, but any careful surgeon
keeps that disadvantage always in view, and no longer deluges his
wounds with strong lotions, and practically he finds that, if it
should be necessary to apply to them any of the ordinary anti-
septic solutions in use, no harm ensues, and the wounds heal
kindly and well. This is a very important point, for German
surgeons have largely advocated their aseptic system on the
ground that it does away with the need of antiseptics during an
operation, and so removes the harm these substances do to the
tissues. The truth is that, judiciously applied, they do no real
harm, and that it is quite unnecessary to set up an expensive and
elaborate system of sterilisation to meet an imaginary evil.

From what has been said it will be quite apparent that, in the
conduct of our operations, we must go on one of two principles—
(1) Either make such arrangements that all micro-organisms will
be entirely excluded, and consequently will not require to be
destroyed, or (2) recognise the enormous difficulties attending
their complete exclusion, and, while lessening in every way their
admission, assume their presence, and, by a judicious use of
antiseptics, prevent them coming in an active state into confact
with the wound. The former is known as the German or aseptie,
and the latter as the Listerian or antiseptic surgery. Of the
respective merits of the two as regards the results obtained, they
are on a perfect equality ; but there cannot be a shadow of doubt
that the Listerian plan is much simpler and more convenient,
Surgery, when carried out on a rigid aseptic basis, is laborious,
costly, and complicated in its arrangements. Further, it is not
possible to put it into practice in a private house, and this is a
serious drawback. On the other hand, Lister’s simpler but equally
safe technique can be practised anywhere, and to provide an
operating theatre for it is not such a difficult task. In fact, there
18 no necessity for a great departure from the ordinary prineiples
that have all along governed thebuilding and furnishing of operating
theatres, All that is needed in addition to these is the recogni-

tion of the recent advances that have been made in surgery, and
A2
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question of spectators. 1 believe that when those actually
engaged in the operation and who come into contact with.the
wound are careful to carry out all the necessary precautions
that no harm can accrue from the presence of other persons in
the vicinity. There can be no doubt that the utility of our
hospitals as teachings centres will be impaired if students and
practitioners are not to be permitted to be present at operations
unless under conditions quite incompatible with their other
duties. A system, too, of surgical technique that demands such a
condition is also undoubtedly defective.

3. The Floor, Walls, and Ceiling.—Seeing that organic material
when disseminated through the air in a dry state in the form of
dust is the chief danger in operations, it is in this direction that
our chief precautions must be taken, and the two principles to
work upon are the ones I have already mentioned :—

1. The gravitating power of dust.

2. That micro-organisms cannot be given off into the air from
moist surfaces.

1. The Gravitating Power of Dust.—This may be facilitated by
the entire absence in the operating theatre of all ornate decoration,
recesses, and corners. The walls should be free of ornamentation,
and at their junction with the floor and ceiling they should be
rounded off so that they should afford no lodgment for dust. In
the same way any woodwork covering electric wires should be
similarly shaped. Such an arrangement permits of the dust
falling on to the floor, and of that thorough cleansing of the
theatre which is such an important point to attend to.

2. That Micro-Organisins cannot be given off from a moist surface.
—To allow of this prineciple being acted on it is essential that the
floor, walls, and ceiling should be so constructed that water can be
freely used upon them. This can only be done if they are
composed of water-tight materials, and if proper drainage is
provided.

(a) Water-tight Materials.—For the floor various substances
have been employed. The following list includes the chief ones:—
terazzo, tiles (of various kinds), glass, asphalt, cement, plaster
of Paris soaked in oil, and linoleuam. The general experience
seems in favour of terazzo, which is composed of small marble
blocks jointed with Portland cement and then polished. The
objections urged against the others are that the tiles must have
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adamant plaster, which can also be utilised for the ceiling. This
adamant plaster takes a fine polish, is quite impervious to water,
and is comparatively inexpensive,

(b) The Necessary Drainage.—This may be provided for by
having the floor of the operating theatre sloping inwards to the
centre, where an open grating is placed, or the floor may slope
downwards to one end, where are placed outlets for any water and
fluids. Personally, T think the floor sloping to oue end is the
best, for it is not good to have an open grating in the centre of
the room—and possibly just under the operating table—as there
may be a current of air conveyed by it. Whichever plan is
followed, the outlet pipe should not open directly into the drains,
but over an open grating, There should be no possibility of
emanations from the drains entering the operating theatre.

4, The Lavatory Arrangzments.—There should be in the
operating theatre an abundant supply of hot and cold water.
In addition, there should be a hose arrangement for the cleansing
of the floor, walls, and ceiling, and suitable apparatus for the
washing and sterilisation of the hands. This latter should be
placed at one side of the room, and should have hot and cold
water laid on to it. It may take the form of one of the various
basins that have been devised, and there should be more than
one of these. In connection with the basins, none of the plumber
work should have any direct communication with the drains,
and it should be reduced to a minimum. Tt should also be open
and easily got at both for purposes of cleaning and repair.
Simplicity in these matters is of prime importance, and I am not
sure that such innovations as the treadle action for working by
foot the water-cocks of the supply pipes of the wash-basins is of
such great utility looking to the ease with which it goes wrong.

B, The Ventilation, Warming, and Artificial Lighting.—These
are three important matters, but perhaps not quite so much so
as in the case of rooms which are constantly occupied, and
further, they have to be looked at from a different point of view.

Taking ventilation first, I believe that what I may term the
natural plan by door, fireplace, and window, can be made to
suffice without introducing any artificial method. All that is
needed is a constant change and renewal of the air rendered
impure by the respiration of those in the theatre. This should
be accomplished without any draughts, for all perceptible currents
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produces almost no heat, no soot, and no unhealthy gases of
combustion, and in the form of the incandescent light is almost
perfect. No doubt it is costly, but its advantages in the case
of an operating theatre are well worth the additional outlay.

6. The Furnishings —Under this heading must be considered
not only the articles required in an operating theatre, but the
material of which they should be made, for it is a sine gud non
that everything in an operating theatre should be able to bear
washing with soap and hot soda solution, and not be injured by
any amount of water thrown over them. Keeping these objects
in view, the substances that have been selected for the manu-
facture of operating tables and other furnishings have been steel
(nickel-plated), brass (lacquered and brass nickel-plated), and ron
(white enamelled). The general opinion amongst instrument-
makers is that iron is the most suitable material, and that white
enamelled goods are the most satisfactory. Messrs. Down
Brothers tell me that tables constructed of brass have a certain
amount of spring, and are not so steady as those made of iron.
Again, no matter what material is used, occasional touching
up is necessary, and this is most easily accomplished with
white enamelled goods. They also look best while in use,
As far as possible they should be of metallic enamel, that
is, they should have been passed through a furnace. TIron
merely coated with white enamel paint does not wear well, and
will not long resist soda and hot water if used for washing
purposes. (/lass has also been largely used in operating theatres
for instrument tables, lotion trays, basins, bowls, and shelves, 1t
looks well, shows at once any dirt or dust, but has the drawbacks
of expense and brittleness. Experience shows that glass tables,
lotion trays, bowls, shelves, and slabs are constantly being broken,
and the replacing of them is a serious annual expense. In my
opinion articles of white enamelled iron or porcelain are just as
serviceable, can be as well cleaned, are not readily broken, and
are much less expensive. Indeed, I should not be surprised if
glass is not ere long quite superseded in the furnishings of an
operating theatre because of its expense and brittleness,

7. Accessory Rooms.—If it can be conveniently arranged, an
operating theatre should be kept for the actual performance of
the operation, and there should be one or more ACCESSOTY rooms
for the preliminary preparations. If possible, there should be one
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as less likely to show any blood staius, and as giving a warm
appearance to the room. To allow of drainage the floor has a fall
towards the northern end of about 6 inches, and it is furnished at
intervals throughout its length and breadth by grooves which meet
one another at right angles. At the lowest part of the floor is a
gutter into which the longitudinal grooves enter. This gutter is
in communication by two short channels with two gratings, each
of which leads into an iron pipe which discharges itself outside
over another open grating. In this way there is no actual
communication between the air in the operating theatre and the
drains of the hospital. T advocated this granolithic flooring as I
was satisfied it would be quite as waterproof and non-absorbing
as was needed for our purposes (and six months’ use of it has
confirmed this view), while it would be quite as durable as terazzo
or tiles and would only be a third of the cost.

The walls and ceiling are of adamant plaster, covered with four
coats of enamel paint. Adamant is a patent material which has
been in use for several years, and has yielded very satisfactory
results, It is more impervious to water than the ordinary
cements. It may be smoothed and glazed by a facing of chromo-
lith, but this is not really necessary, as with rubbing it takes on
a fine polish, and when coated with several coats of enamel paint
it is as non-porous as tiles, while, unlike them, it has no joints,
and presents a smooth, glazed, uniform surface, that can at any
time be easily brushed or washed down. In cost it is not
one-fourth the price of tiles, and it is also very much cheaper than
marble, porcelline, or any of the expensive cements. In addition,
it had the further recommendation that it allowed of the thorough
carrying out of the principle of there being in the walls and
ceiling a complete absence of ornamentation, joints, recesses,
or corners. In this way there are no obstacles to the thorough
cleansing and sterilisation of the theatre.

For the cleansing and disinfection of the hands there are placed
on the right side of the theatre, near the windows, two glazed
enamel earthenware sinks, of the Dent & Hellyer pattern (see
Fig. No. 2). The interval between them is bridged over by a
glass slab, on which stand nail-brushes, soap, and the usual
disinfectants for the hands. From each sink an outlet pipe is
carried, and by their junction one single pipe is formed, which
discharges its contents by an open mouth into the gutter at the
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varied, while if a light is wanted low down, say on the operating
table, there is a movable lamp which can be put in connection
with the central electrolier by removing temporarily one of the
lamps. TIn addition, at several points in the walls, plugs are
provided for furnishing side lights if they are required. The
question of having an apparatus stretching across the top of the
the theatre, by which the central electrolier could be moved from
side to side of the theatre, was considered, but not carried out, as
it was thought that it would probably get out of order, and might
possibly collect dust. As the operating table invariably stands
in the centre of the theatre, the absence of such an apparatus is
not felt very much, the attachable lamp being always available.

Two accessory rooms are attached to the theatre. One, a small
one, contains a large steam steriliser for sterilising dressings,
towels, sheets, and operating aprons. It is heated by gas, and
has so far given every satisfaction. When the apparatus is
opened to allow of the enclosed dressings being dried, an escape
of steam takes place, and to get rid of this the room is provided
with a special ventilating shaft surmounted by a Boyle’s patent
ventilator. In this room can also be stored dressings and other
materials. The second room is larger than the other and is
opposite to the theatre. Its walls and ceilings are of adamant
plaster coated with enamel paint, but its floor is of polished pine.
It is heated by a radiator, is also furnished with an open fire-
place, and has in it the electric light. It is of such dimensions
that two beds can be placed in it comfortably. It can be used
for the administration of the anmsthetic previous to the operation,
and for placing patients in it immediately afterwards, while,
should the necessity arise, it can be made available as a second
operating room. .

The furnishings of the operating theatre are entirely of white
enamelled iron, and were supplied by the Argyle Rubber Co., of
17 Renfield Street, Glasgow. This material was decided on when
I found that my own personal experience of it, though limited, was
confirmed by several of the leading instrument makers. It requires,
no doubt, from time to time touching up, but so does every other
material, while it has the recommendations of being moderate in
cost and of looking well,

In drawing up the list of what was needed, T went on the
principles that there should be nothing in the theatre save what
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points (see Fig. No. 4). It is made entirely of white enamelled
metal (iron), with head, body, and leg rests. It is 68 inches
long and 36 inches high. The body plate is perforated, and to
this is fixed a framework which holds two heating pans for hot
water. About-two thirds of the top plate can be raised in a
sloping position by a single lever to an angle of 40° to suit the
Trendelenburg position, the heating pans rising even in this
position with the top plate. It should be mentioned that these
pans can be easily taken out, if required, during an operation to
be emptied or filled. Only two of the legs of the table have
castors, so that it is in this way prevented from sliding. When
in the Trendelenburg position the table may be made into a
gynecological chair by using the sloped part as a back rest, and
fixing the kneerests at the head of the table instead of at the
other end as seen in Fig. No, 4.

The anstrument cabinet selected (see Fig. No. 4) has
nothing special about it. As it was to stand in the operating
theatre it was of as moderate dimensions as possible. It contains
the usual adjustable shelves of plate glass, and has double plate
glass doors and plate glass sides, so that everything in it is visible,
and any instrument wanted can be at once seen, One part of it
has been furnished with small brass rods and pegs so that forceps
can be hung up by their handles. This is a convenient arrange-
ment, and saves space. Being made of iron it is of considerable
weight, but being on rollers 1t can easily be moved about. The
utility of these large, unwieldy, and expensive cabinets for
instruments is, to my mind, an open question. They have really
sprung out of the ideal German aseptic surgery. What no doubt
was aimed at was such a receptacle for instruments as would be
quite dust-proof and would permit of the contents being taken
straight out and used at an operation. I fancy there are very
few surgeons that would be quite happy in their minds at using
instruments under such conditions, and would not be content
without their having a preliminary boiling or soaking in an
antiseptic lotion. As this safeguard should always be followed,
it is not necessary to provide a costly resting place for instruments
between operations, and they are as well kept in the ordinary
wooden cabinet of former days outside of the operating theatre,
as then they are not exposed to the steam of the sterilisers in the

theatre, which is apt to damp them, and has to be as much
guarded against as dust,
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placed various articles, and its top, protected by a rail, can be
made available for the glass reservoir jars for lotions, thus doing
away with the need of a shelf for them to stand on.

Such, briefly, is a sketch of the operating theatre at the Glasgow
Cancer Hospital, and some months’ experience of it has shown
that it possesses all the necessary requirements. It has a warm,
pure atmosphere, free from dust ; it is pervaded by a good steady
light ; it is furnished with a plentiful supply of pure hot and cold
water ; and it is so constructed and equipped that it is quite in
keeping with that one principle which, according to Schimmelbush
should underlie the planning and arranging of every operating
room from an aseptic point of view—vwiz., the provision of plenty
of space and of every convenience for cleansing and disinfecting.
All this has been obtained at a cost of under £250, which I
regard as a reasonable sum, seeing that it includes price of floor,
plastering and painting of walls, electric lighting, plumber work,
heating apparatus, and surgical furniture.

Favourable, however, as the above conditions are for operating,
they are not by themselves enough, and success can only, T believe,
be absolutely and most easily assured by following the Listerian
plan of procedure, which is really aseptic surgary safeguarded by
the wse of antiseptics. In hospital work, where students have to
be considered, I regard it as the proper method to teach and
practise. The supporters of aseptic surgery get, no doubt, excellent
results, but they are more laboriously and expensively attained,
and they are in no way better than those that follow from the
use of a simpler procedure. Further, the aseptic system seems to
me to have the drawback that it does not emphasise sufficiently
the outcome of the general experience of surgeons—viz., that it
is local contact that is the source of wound infection. If that
is provided against, excellent surgery may be done amidst the
simplest surroundings, for success in operations lies not in the
marble floor and tiled walls of the operating theatre, nor in
brilliancy of operating, but in care and attention to detail, and in
applying to an operation wound the Scriptural injunction, *There
shall enter into it nothing that defileth,”






