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and position leading to the animal’s death.
The second animal was hypoventilated and
apparently received too large a concentration
of methoxyflurane.  Both conditions were suc-
cessfully corrected.  The longest survival was
24 hours. This animal responded well in the
postoperative period and was neurologically
intact and allowed to breathe spontancously
postoperatively for two hours. Death of this
animal was due to a short circuit in the power
supply. Conclusion: This experiment shed
much light upon the problems one may en-
counter in the placement of a cardinc prosthe-
sis with pulsatile flow characteristics. After
these problems are overcome, such an experi-
mental preparation will permit the anesthesi-
ologist to investigate the cffects of anesthetic
agents and drugs on cardiovascular dynamics
under conditions of constant cardiac output
and rate.

Deadspace Requirement for Normal Al-
veolar Ventilation During Artificial Respira-
tion in Man. Kuxio Suwa, M.D., BExNIE
GerFix, M.D., and HENNING PONTOPPIDAN,
M.D., Anesthesia Laboratory of the Harcard
Medical School and the Respiratory Unit at
the Massachusctts General Hospital, Boston.
During the management of patients receiving
prolonged artificial ventilation, the need to
overcome the sensation of dyspnea, and the
tendency towards airspace collapse, frequently
require the use of large tidal volumes. Pa-
tients usually resist a reduction in respiratory
frequency of a degree sufficient to reduce the
alveolar ventilation to normal.  This results
in both weaning difficulties and an undesirable
and unnecessary respiratory alkalosis with
compensatory changes in renal function and
fluid balance. A normal Puge, can be
achieved, even with a large minute ventilation,
if mechanical deadspace of a suitable size is
added. A quantitative analysis of this prob-
lem has not been done previously and there-
fore the size of the additional mechanical
deadspace required to raise the Pagq, to a
normal level has not been known. A theoreti-
cal analysis of the relationship between ana-
tomical, alveolar and physiological deadspaces
in a two compartment lung model showed that
the size of the mechanical deadspace (Voa)s
necessary to raise the Pago, by certain amount,

WORK IN PROGRESS 271

can be calculated from the following formula:

. Pa2co.—Palco. . .
Vou= 1 COz— l’:llco:‘*‘ I’Al(tnz (\ wY u.n)’
where Vi is the tidal volume, Vi, is the ana-
tomical deadspace of the patient plus that of
the ventilator, and Pago. is the Peo. of the
alveoolar component of the expired gas. Sub-
seripts 1 and 2 refer to the conditions before
and after Vpy was added. Experimental
Method: Data were collected from 6 patients
placed on constant volume, time-cycled venti-
lators. After obtaining the control values for
CO., production, tidal volume, respiratory fre-
quency and Pago, mechanical deadspaces of
various sizes were added. Tidal volume, fre-
quency and CO. production were constant.
The observed Pagy, was compared to that
caleulated from the equation. The anatom-
ical deadspace was estimated from body
weight.  Pagp, was caleulated from the Bohr
equation. Resulls: The observed Pagq, agreed
to within 2 mm. of mercury with that calcu-
lated in nineteen out of twenty determina-
tions, confirming the validity of the equation.
Nomogram: In order to make this information
casily available clinically, a nomogram was
constructed on the basis of a modification of
equation 1, giving Pa2¢q, the value of 40 mm.
of mercury. Vpy required to raise Pagp, to
140 mm. of mercury can be obtained by meas-
uring tidal volume, body weight and Paco,
without the mechanical deadspace. A minor
modification of the nomogram has been in-
corporated for patients with lung diseases.
Conclusion: The change in Paco. produced by
an added mechanical deadspace was analyzed
both theoretically and experimentally. A
nomogram has been designed to predict me-
chanical deadspace requirements for patients
receiving artificial ventilation in order to pre-
vent respiratory alkalosis.

Comparison of the Effects of Some Inhala-
tion Anesthetic Agents on Forearm Blood
Flow, James S. Tavior, M.D, and J. S.
Dexsox, M.D., Los Angeles County General
Hospital and Unicersity of Southern California
School of Medicine, Los Angeles. In a pre-
liminary attempt to define the effects of cyclo-
propane and halothane on the forearm blood
flow, 15 clinically healthy unpremedicated
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