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thus introduce a serious hazard. The most dangerous period is at the

end of the operation when the patient’s lungs and the anesthesia apparatus -

are customarily washed out with oxygen with or without the addition of
carbon dioxide. Even'when this procedure is omitted, it is difficult in
practice to avoid dilution of the anesthetic gas with air during the normal
course of breathing following the administration. In either case the
mixture would pass through the explosion range and extraordinary
precaution is necessary for the safety of the patient and operating
personnel. Static sparks may result from accumulation of frictional
charges on the rubber surfaces of the anesthetic apparatus, on woolen
blankets, and on the bodies of the operators as they walk on insulated
floors, when the humidity is low.

In a recent study? of 230 anesthetic explosions and fires, 70 per cent of
the explosions and 60 per cent of the deaths were caused by igniting
agents other then static sparks. In 1941 the Nalional Fire Protection
Assoctation® made certain recommendations for safe practice based on
available information. Some of these recommendations are:

Windows should be kept closed to avoid explosive pooling of anesthetic
gases. Twelve air changes per hour and a humidity of 55 per cent are
advised. If a higher humidity were compatible with the well being of the
patient and personnel, it should be maintained. All electrical installations
should comply with the standards set by the National Electrical Code for

~ use in explosive situations. Cautery equipment should not be used in
hazardous locations. To prevent static sparks, all bodies in'an operating
room should be conductive or coupled. It is essential that adequate
grounding be provided for the floor and every object in the operating

room. Conductive rubber should be used on shoes, leg tips, operating

table coverings and all rubber parts of the anesthesia equipment.” All
furniture in contact with the floor should be metal. In the absence of
complete grounding facilities, the simple method of intercoupling patient,

operating table, anesthetist and gas machine at ground potential may
- be used. : o

The carbon dioxide absorption method of admihistéring anesthetics in
- a closed system confines explosive gases and obviates contact with various
sources of ignition. Explosions in a closed system are likely to be more

serious. However, proper precautions will reduce this hazard to a
minimuim. . -

s

It should be realized that when a room and the occupants have been

completely grounded there is always the possibility that the patient or .

the operator might receive a dangerous shock if a short circuit developed
in any of the electrical equipment.

" A comprehensive study of the explosion problem and of the general
- . causes and prevention of operating room hazards is being conducted’

by the University of Pittsburgh, the A.S.H.V.E. Research Laboratory,
and the U. S. Bureau of Mines. The first result of this investigation has
been a fruitful'attempt to eliminate the explosive range of cyclopropane,

*The Hazard of Fire and Explosion in Anaihesia. by B. A. Green (Anesthesiclogy 2:144, 1941).

. 3Control of Physical Hazards of Anesthesia, by R. M. Tovell and A. W. Friend (Caonadian Medical -
. Association Journal 46:560, 1942). .
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most difficult gases to handle. The use of helium as a
glilligr{tt{lrf tlfs t1:(1))t‘:1t1 gaseous mixtu%e controls the oxygen concentration l})ly
replacement and since its flame quepghing qualities are known 1tt 1§n§ne
ideal gas for this purpose. In addition, a gaseous letl(lil’e tt(}:.on z:alitg
helium is more difficult to ignite by electric discharges an is q y
also increases the safety factor of anesthetic administration.

Operating Room Conditions ' N
Little is known about optimum air conditions for maintaining normal

" body temperatures during anesthesia and the immediate post-operative

i i i i i Is in
iod. An anesthetized patient displays dilatation of blood vessels
{)}?;“s)lgin resulting in profuse sweating and (it has been bellievgdg mhabtlh:ﬂ

to regulate body temperature. F:rom--thls it was conclude tf 2}1‘
anesthetized patients suffered considerable heat.lo§s.‘ In spite o | is a
recent paper* reports little more than 0.8 F variation in the l:gc!:a] tgcrr;
perature during the course of the operation. The severe physiologi

- effects, such as excessive sweating and rapid pulse, of high operating

ients during the-hot months
room temperatures on attendants and patients ¢ [ s
signify thg need for proper cooling. A comparison of sux:g_eonsd state
ments who operate in both air conditioned and non-air conditione room?
strongly indicates lesser fatigue; and the greater recuperative power o
the patient is confirmed by the study‘.‘ . . -
Although the comfortable air conditions for the operatives zgir:g nlc; ;
identical with those for the patient a compromise is as a rule n(f)t di 7(:2u t;
with a relative humidity of 55 to 60 per cent, temperatures ronflf 2 0
80 F are used. The work just cited, reported that 68 to 70 F e eck ve
temperature not only furnished comfort for the operating room wor e.rg
but apparently prevented exhaustion of th(fi: patlelni:1 astevxdentc)edﬁl:l?rn li’:lll)éd
. P .
nvalescence in the recovery ward. Additional heat may 1
(ég the patient locally or by suitable covering according to body tem
perature in individual-cases. ol \ o ecorics. namely
he control of air-borne infection falls into two categories, namely,
thoTse which prevent dispersal of infectious material into the air and thosce1
employed or proposed for reducing the infectivity of already contaminate
atmospheres, by removing or killing the c.hsease-produf:mg- algeqt§.
Among others, two of the important preventative measures are 150 atlc;?
of the infected patient and adequate masking of the hospital pfer?om}e .
The means most commonly employed for reducing air-borne infectious
agents is ventilation. ) ) )
gIn an investigation recently conducted at the University of l?xttsbu;ig_h,
in a cooperative research program with the.S-ocxeéy, cc&mparatwedisttilcx) nl:j
ade on bacterial content of conditioned and non-con e
Xgéfat?:xg rooms. From these studies’ it was concluded that the bacte;‘llal
content of conditioned operating rooms was considerably less than that

- B 2o - . .. Rmm an d
No. 1111—Air Conditioning Requirements of an Operating
Ret;?vgrg V‘caEdeE;E}‘éxéﬂ l-l}gll:g:gen :nd W. Leigh Cook, Jr. (A.S.H.V.E. TRANSACTIONS, Vol. 45.- 1939,
- p..161). . . .
$Loc. Cit. Note 4. .
SAir. ection, by O: H. Robertson (Science, 97:495, 1943). . . .

"l‘:h B:zi lefr C:: 'ti’tvming in Surgery, by W. Leigh Cook, Jr.. (Departmént of Industrial Hygiene,

. Schooleg“ouedidnc. Unidersity of Pittsburgh, 1940).
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