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ethyl ether, and in only one patient were any
of the irritative phenomena seen commonly
with ether noted. A transient reduction in
blood pressure occurred in most patients fol-
lowing glutethimide administration, and in
six (10 per cent) the systolic pressure fell
more than 40 mm. of mercury. Sixteen pa-
tients (27 per cent) complained of a bum-
ing type of pain in the arm during injection.
In several patients a small area of thrombosis
was noted at the site of injection 24 hours
later.

An Application of Analog Computational
Methods to Physiological Measurements.
WiLLiam THorNTON, B.S., Davip A. Davis,
M.D., KENNETH SuGIOkA, M.D., AND CHARLES
W. FowLER, M.D. Department of Anesthesi-
ology, University of North Carolina, Chapel
Hill, N. C. The term “analog computer” often
creates visions of enormous and complicated
electronic machines. Actually the functional
elements of computers which can add, mul-
tiply, integrate, differentiate and carry out
other mathematical operations are quite
straightforward. Complexity and size of these
instruments are increased by the number of
functions required of the instrument. The
function of integration described here is per-
formed by a relatively simple and mass-pro-
duced circuitry easily contained in a shoe box.
Calculations on other functions which lend
themselves to conversion into electrical im-
pulses can be handled by equally simple opera-
tional amplifiers. Accuracy and stability of
performance depend on the quality of instru-
mentation and hours or days of uncorrected
operation are quite possible. One application
of analog computational methods concerns the
conversion of gas flow rates into volume. It is
desirable to make accurate and immediate
measurements of respiratory volumes in anes-
thetized patients without disturbing the anes-
thetizing technique or equipment. Previously
this has been difficult, especially when em-
ploying a semiclosed technique, controlled or
assisted breathing. It is easy to insert into an
anesthesia circuit a differential pressure trans-
ducer of the screen or baffle-plate type. A
baffle-plate type is used in these studies and
through a low-pressure Statham transducer and
strain-gauge coupler the flow rate pattern is
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displayed on a type A Offner Dynograph re-
cording system. So far this is a standard
method of recording flow rates. Next the
voltage from the pen motor recording flow
rate is applied to the integrating system,
where summation into volume is accomplished
and displayed on a second recording channel
in a pattern identical to that produced by a
spirometer. Calibration is carried out by the
use of some convenient and known wvolume
standard (spirometer). Linearity and accur-
acy exceed 95 per cent and the instrumentation
is stable over a period of several hours. The
transducers and recording systems were chosen
by convenience but an absolutely stable re-
cording system such as the Offner chopper
amplifier is imperative. In these studies the
only inherent defect in instrumentation noted
is attributable to an asymmetrical baffle plate
transducer. “Steady state” signals such as
those offered by a continuous flow of gases
(semiclosed system) or even the asymmetry of
the transducer may be compensated for by the
addition of a large capacitor between the flow
rate amplifier and the integrator input. This
introduces a small (1-2 per cent) error and
may over a period of time necessitate resetting
of the base line (accomplished by the flick of
a switch) but does not introduce any appreci-
able error from cycle to cycle. Because a dif-
ferential pressure transducer is used, measure-
ments made under positive or positive-nega-
tive ventilation are quite accurate. Although
tested only in the field of anesthesiology, ap-
plications of this system in other areas requir-
ing measurements of respiratory volumes are
quite feasible, as are other applications of
analog computers in physiological measure-
ments.

The Effect of Certain Anesthetic Agents
and Techniques on the Twenty-Four Hour
I-131 Uptake. Wwm. H. WriGHT, MAJjor MC,
AND ALAN D. Ranparr, Capt. MC. Madigan
Army Hospital, Tacoma, Wash. Thiobarbital
has been used in the treatment of hyperthy-
roidism in humans and the effects of thiopental
and thiamylal on the I-131 uptake have been
studied in mice and compared with the effects
of ether and cyclopropane. This study at-
tempts to delineate the effect of thiopental,
thiamylal, methitural, low spinal anesthesia
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with tetracaine and regional (including epi-
dural) block with a mixture of tetracaine and
lidocaine in a group of healthy, clinically
euthyroid male patients who had relatively
minor elective surgical procedures. Nitrous
oxide was used with all thiobarbiturates. Thy-
roid depression was estimated from the 24
hour uptake of 1-131 given orally a few hours
after completion of the operation. The con-
trol group consisted of 59 euthyroid males
who had a mean uptake of 24.2 per cent.
Evaluation for significance of the difference
between the control and experimental means
using the t test was done. All agents and
techniques depressed uptakes in a highly sig-
nificant manner the day following surgery
(P> 0.001). The depression following thio-
pental and thiamylal though lessening con-
tinued to be highly significant for 4 weeks
(P> 0.001). At the end of one week there
was no significant difference between the con-
trol and the methitural groups though sig-
nificant differences (P > 0.01) were found
during the next two weeks. Following spinal
anesthesia significant depression of uptakes
persisted for 3 weeks. After blocks signifi-
cance was not demonstrated after the first
determination. There is a suggestion of a
secondary depression of uptakes after the
second postoperative week when a peak or at
least a plateau of mean uptakes occurs. Using
the t test the significance of the differences
between the means of some of the experimen-
tal groups at intervals after surgery was ex-
amined. After two weeks no differences of a
significant nature were found between any
groups. No significant difference was found
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between the uptakes following thiamylal and
thiopental at any time. The day following
surgery there were no significant differences
among the thiobarbiturates, but the difference
between methitural and the other two at one
week was highly significant. At no time could
significance be attached to the difference be-
tween spinal anesthesia and regional block.
There was a significant difference the day
after operation between the groups having
spinal anesthesia and thiobarbiturates, but not
between the regional block and thiobarbiturate
groups. Other differences were also discerni-
ble. It is evident that significant differences
between control and experimental means last
longer than the differences among experimen-
tal means by about two weeks. By this series
of experiments the following effects are differ-
entiated: (1) depression of uptakes accom-
panying the general depression following any
type of anesthesia; (2) depression of uptakes
due to the specific action of thiobarbiturates;
(3) variation in the potency and duration of
the specific action of thiobarbiturates with
thiopental somewhat less active than thiamylal
and considerably more active than methitural,
(4) depression of uptakes overlapping that are
caused by other factors and lasting about twice
as long, in this series 4 weeks or almost until
patients were ready for discharge to duty.
This last factor is not identified. No agent or
technique when employed as in this study can
be said to depress the production of thyroid
hormone in a significant manner. Radioiodine
uptakes should be avoided in the postoperative
period as a means of evaluation of thyroid
activity.
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