Volume 29
Number 1
on the scale. The pop-off valve of the water
trap (8) should be in the “Danger” position
(maximum tracheal pressure 70 cm./H,O).
" When a sigh is desired the air dosage valve
is quickly turned to the volume indicated by
the set-stop (at least double the fresh gas
flow). During the expiratory cycle the res-
piration bag of the ventilator is thus flled
by a large volume of the anesthetic gas mix-
ture. The valve is then turned back to zero
position.  If it is left open only two to three
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sighs are possible before the reservoir bag is
emptied. Tracheal pressures double the nor-
mal can be created easily. If higher pres-
sures are desirable the pressure regulator of
the ventilator (9) must be turned to higher
readings. :
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Thermal Burns Caused by Warming Blankets
in the Operating Room

MarjansxE H. Crixo, M.D.®, axp Eucexe L. Nacer, M.D.}

Two cases are presented to direct attention
to circumstances in which thermal bumns can
occur with use of warming blankets which are
not defective and which are operating within
“safe” temperature limits.

Case 1

A 63-year-old white man weighing 187 pounds
was admitted with the diagnosis of bilateral iliac
artery occlusion, arteriosclerotic heart disease, and
diabetes mellitus. A warming blanket was placed
on the operating room table, under the patient’s
hips and lower back, because of the anticipated
prolonged surgical time. ‘This blanket was cov-
ered by a double layer of drape sheet and the
blanket’s temperature regulator was set at 100° F.
The patient underwent an aorto-bifemoral bypass
with dacron graft placement and uneventful gen-
eral anesthesia. The total time for the procedure
was six hours and 15 minutes. After several hours
in the recovery area, the patient was returned to
the operating room for further surgery. This pro-
cedure required an additional hour and 45 min-
utes. The postoperative course was then uncom-
plicated until the second postoperative day when
the patient began to complain of severe discom-
fort in the sacral area. On examination he was
found to have an area of burn over the sacrum
estimated to be 40 per cent third-degree, 60 per
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cent second-degree, with strips of second degree

urn extending over the b ks. The area of
bumn corresponded to the I of the warming
blanket used during surgery and the pattern of
burn to the fluid channels in the coils of the warm-
ing blanket (fig. 1).

CaseE 2

A 67-year-old white woman weighing about 150
pounds was admitted with gangrene of the right
great toe and diabetes mellitus. After attempts
to control the diabetes, she underwent an aorto-
femoral bypass graft under general anesthesia. A
warming blanket covered by a sheet was placed
under the patient’s shoulders and midback. The
total operating time was seven hours and 15 min-
utes. On the second postoperative day the pa-
tient complained of “soreness” over her upper
back. Examination revealed several areas of
second-degree bum in a symmetrical pattem over
the midthoracic area. Linear areas of erythema
extended along the back and corresponded in
spacing to the fluid channels in the warming
blanket.

DiscussioN

In both cases the most severe injury oc-
curred in areas of greatest pressure, namely,
over bony prominences. Both patients were
diabetic, moderately obese, and had some
degree of vascular insufficiency. Preparative
solutions used for skin cleansing may have
predisposed to this injury. The pattem of
bum in each case corresponded exactly to the
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Area of third degree bum, left
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sacrum; (2 ums corresponding to ridges ol
thermal blanket.

arca of contact and to the fluid channel spac-
ing in the warming blanket.

Following these two incidents, four thermal
blankets and accompanying control units were
calibrated using a laboratory thermometer as
a standard. All four units were found to be
within manufacturer’s tolerances which allow
approximately 9 degrees F. differential be-
tween the control unit reservoir and the blan-
ket surface temperature. In most temperature-
control equipment designed for patient use,
the maximum blanket temperature recom-
mended is 105 degrees F. However, this
manufacturer suggested a lower temperature

PP ot
setting for patients having vascular insuffi-
ciency or diabetes and for infants. Recalibra-
tion of control units was recommended fol-
Iowing impact or other mechanical abuse. Re-
gardless of individual manufacturer’s instruc-
tions, guidelines are not well established con-
ceming variables such as length of procedure,
patient weight, patient position, condition of
patient (e.g., diabetes, vascular insufficiency,
etc.), patient age (infant), and temperature
at the blanket-patient interface. Scott?® pre-
sented three cases in which significant skin in-
jury occurred following use of a thermal blan-
ket during open heart surgery. He felt that
the injury might have been compounded by
pressure necrosis, because the areas involved
were over bony prominences. In one case an
electrocoagulating grounding plate was noted
to have been in contact with the skin at the
site of injury and may have acted as a heat
conductor, thereby contributing to the injury.

It is concluded that for certain patients
lower temperature setting should be used, de-
pending upon length of procedurc, position,
patient condition, and other factors. These
limits have not yet been determined.
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A Nomogram for the Correction of Needed Gases
During Artificial Ventilation *

MEYER Sakrap, M.D., axp Josepr PavLiorTa, B.S.°°

Frequent measurement of tidal and minute
volume gas exchange is an extremely impor-
tant part of patient care during artificial ven-
tilation. [Expired gases, rather than the out-
put of the ventilator, are measured, for some
of the output of the ventilator may not be de-
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ford Foundation, Inc.

©° Department of Ancsthcsio]ogg', Rhode Island
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livered to the patient because of leakage from
the ventilator system. The expired gases are
measured at the expiratory spill valve. Gases
which leave through this spill valve constitute
not only that which had been in the patient’s
respiratory tract, but also gas which had been
compressed within the ventilator system. The
amount of gas compressed in the ventilator
system, which is metered at the expiratory
valve, is related directly to the internal ca-
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