The patient in shock, or the patient who has had a severe hemorrh

maintain an adequate skin circulation.

adequately from the limited uninvolved skin surface, and thus develop a

fever. They need adequate fluid replacement, saline solution, plasma or
blood to expand the circulating blood' volume and thereby improve pe-
A cool environment is valuable in aiding heat loss -

. ripheral circulation.
_ after adequate skin circulation is established.

A hot, dry environment (89.6 F and 35 percent relative humidity)

has been used over an extended period for the treatment of patients with =

rheumatoid arthritis, with reported Improvement.??

OPERATING ROOMS

The widest application of air conditioning in. hospitals is in operating

rooms. Complete air conditioning of operating wards is important be- .
cause winter humidification helps reduce the danger of anesthetic gases; =
summer cooling with some dehumidification tends to eliminate excessive
fatigue and to protect the patient and operating personnel; and finally, %

filtering aids the removal of allergens from the operating room air.

Reducing Explosion Hazard

Explosion hazards in operating rooms began with the introduction of
modern anesthetic gases and apparatus. Ether administered by the old
drop method gives rise to an explosive mixture, but in practice this method
is still regarded as comparatively safe.  When ether is mixed with pure

oxygen, or nitrous oxide in certain concentrations, the explosion hazard

may be as great as with ethylene-oxygen, or cyclopropane-oxygen mixtures.

Of the anesthetic gases nitrous oxide alone does not explode but supports " 7.
combustion. Ether, vinyl ether, ethylene, and cyclopropsne are as poten- o

tially dangerous as gasoline or illuminating gas in the home.® Chloroform
does not explode violently in contact with flame, but decomposes to liberate
phosgene. All of the anesthetic gasés and vapors, except ethylene, are
heavier than air. Although the incidence of injury or death from explosion

- is negligible compared with other hazards in the operating room, the dra-
matic features surrounding an explosion justify continued investigation
to eliminate the hazard.

During the course of ethylene anesthesia, the mixture, usually 80 per-
cent ethylene and 20 percent oxygen, is so rich that the danger of explosion
is slight in the immediate vicinity of the face mask, but leakage of ethylene
into the air may accumulate to any lower concentration, and 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.

In a study®* of 230 anesthetic explosions and fires, 70 percent of the ex-

factors in recovery is an environment in which the patient can lose heat by:
radiation and evaporation, namely, a cool room with dehumidified air.

) ] : . : age,
" may have an inadequate volume of circulating blood and be unable t&

: This may result in heat storage 3}
or fever. .Patients with extensive skin burns may be unable to lose heat:
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plosions and 60 percent of the deaths were caused by igniting agents other

X . ; i)
" than static sparks. In 1941 the National Fire Protecizon Assoctation®

i i i infor-
made certain recommendations for safe practice based on available info
mation. Some of these recommendations are:

i that the air conditioning system can prevent
Wmdo;vs s}iouil\(}eb:nlg:&e:ilco sge:sess? Twelve air changes per hour anld1 a h\ﬁn‘;gillt;y
g A dvised. If a higher humidity were compatible with {; e \zell tion%
o e oy : l.ent:i ersonnel, it should be maintained. All electrica f1ns a ?n ons
of the patlel} !:vithpthe stanéards set by the National Electr.wa! C.odg or ‘llsgations
RO cq;n pt,}i,ons Cautery equipment should not be used in hazar ousd cations.
e ltla tatic.sparks all bodies in an operating room shouldhbeﬂcon 8\.:1 j pad
- plre&r enI(’.sis essential that adequate grounding be provided for the lc;ors ad every
obje : in the operating room. Conductive rubber should be used on s ioem’en 1:g R A
ggg?zti:lg tablg coverings and all mtt)xbelidp%::tsm (;i atihe Ia;letsﬁ;éle:}l;;ei(élé gf con.xplete
R R 2 " ) . ‘
furmt:ilirg l?agﬁril:if;t m:hsit;:\lglg orgxfatioc(’i of intercoupling patient, opgratmg table,
E;%gzhetigt and gas machine at ground potential may be used.

Experience has shown that neiphc;r hight lgpmildit{ri (?cgis(i;xlllg‘e;rgc;)up'lll‘?l%
ices have eliminated the danger from static electric .
‘3:1‘:11((:331 o?vga.s concentrations from the operating table area, by means of

- specially devised exhaust ventilation, should be thoroughly tested. Port- -

( i i 1d be acceptable. Serious
le duct systems as installed aboard ship shou ) .
Z:p?os;;cns g,an occur in a closed system, but proper precautions will reduce

- this hazard to a minimum.

i ~ been com-
t should be realized that when a room and the occupants l_qu
pl(}tely grounded, there is always the possibility that télg pa{;;ex;t& ?le‘ ;_rlll;
operator might receive a dangerous shock if a short circut aevelop
of the electrical equipment. 7 )
A comprehensive study of the explosion problem and of the geng%s %31:11‘5(;&8
and prevention of opérating room hazards, by the University of Zl; ; lga,s”.
the A8 H.V.E. Research Laboratory, and the U. S. Bureafu of ! z:t:sane i
led to a fruitful attempt to eliminate the explosive range o cfy;:1 olli) pas 9
one of the best but most difficult gases to handle. The use o g ltm 8
diluent in the total gaseous mixture controls the oxygen concen r:hloirii b gl
displacement and, because of its flame quenching properties, 1t 13 ﬁelium
gas for this purpose. In addition, a gaseous mixture (':Ontaull'lt?g Delium
is more difficult to ignite by electric discharges, and this quality
creases the safety factor of anesthetic administration.

Operating Room Conditions

Little is known about optimum air conditions for maintaining norm
body t?ampgrazures duringpa.nesthesia and the immediate P(:iSt’OPer?t“i’g
period. An anesthetized patient displays dilation of bllioo d;qsseb?lit
the skin resulting in profuse sweating and (it has been be de\"'f1 ) u{laanes)i
to regulate body temperature. From this it was conclud(il tha ama -
thetized patients suffered considerable heat loss, although ti ert?h Y o6
little more than 0.8 F variation in the rectal temperature during the cour e
of the operation.®® The severe physiological effects, such as ex:ft’s;\é_
sweating and rapid pulse, of high operating room temper;tfures Oon or 600l
ants and patients during the hot months signify the nee ol'dpt? Ix)led od
ing. Statements of surgeons who operate in both air conditio g
non-air conditioned rooms strongly indicate that the re(:,\{pera(,’;lve powze; '
the patient is greater when operated upon in 31,11r condlzlone rerzzrt?is(.lenti

Although the comfortable air conditions for the operators are not identi-
cal with tlgmse for the patient, it is usually not difficult to compromise within



