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FinfRE (40C) B 2B HEREDERHRLTH 5.
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REHREOEDRE R 3 2EOMEIZ X 54ED
BEICOWTIELT LD 200855 XA — 5 fEH S
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fn-¢ chart

204 fh=1Hz HR=12) 28 3 (38) 4 (48)

1.5 6 (72)

Damping coeff

8 (96)

10 (120)
12 (144)

1.0
p

1d = 100ms
20 (240)

05
75
(deaerated)
.k

13 % % 20 %
Natural frequency (Hz)

10 fo-¢ F v — b & WA EIE O

e R ENR SR (&), BEIIEBERER () TH5.
ZofakrzlEL Ty PLZEO M (Hz) 25%F0
BAEREICENT LI LOTELRIEVEAMRMRE LS.
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oS L 7= fEASHR (bpm) TH D, 110L75TRLZHE
4 E2(1)EDI0cn £75en D 2 DD H T — T VD
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Practical Considerations for Improving the Dynamic Response of the Conventional

Pulmonary Artery Catheter Manometer System

Toshiyasu Suzuki*, Yoshio Kinefuchi* , Haruo Fukuyama*

Mamoru Takiguchi*, and Michio Yamamoto*

*Department of Anesthesiology, School of Medicine, Tokai University,

Kanagawa, Japan

Frequency characteristic measurements of a fluid-
filled catheter-manometer system in deaerated lactated
Ringer’s solution have revealed that the natural fre-
quency of conventional PAC with circular lumen (7
Fr; 4 lumina; 110 cm length) exceeds 40 Hz, and its
damping coefficient is less than 0.14. In comparison
with conventional clinical procedures, the former
figure is 4 times greater, while the latter is one-half.
These values seemed to be closely interrelated to the
structure of the lumen. A thick-walled, circular cross-
section provided much better frequency characteristics
than those provided by a radial cross-section, partition-
ed with thin walls. Deteriorating frequency character-
istics of a system assembled by conventional clinical
procedures seemed to be caused by the formation of
microscopic bubbles in the lumen, increasing system
compliance. Bubbles result from reduction of air
solubility, affected by temperature rise from ambient
to body temperature of the priming fluid. This phe-

nomenon can be prevented by pre-warming the prim-
ing fluid. To verify the above, comparisons were made
to determine the natural frequency and damping
coefficient on priming methods: (1)Stored at 25
degrees C and then warmed to 37 degrees C, (2) At 40
degrees C then cooled to 37 degrees C. In case one,
natural frequency decreased from 16 Hz to 13 Hz, but
in case two, it remained unchanged at 28 Hz. Micro-
scopic observation confirmed the appearance of micro-
bubbles after the fluid temperature increased from 25
to 37 degrees C. We also tested the efficacy of a
simple method of deaeration, bubbling the priming
fluid with carbon dioxide. Substitution of dissolved air
with carbon dioxide was assured by continuous mo-
nitoring of dissolved oxygen in the fluid. The best
results were obtained when fluid temperature was
increased to 40 degrees C and allowed to bubble with
carbon dioxide for 20 minutes. We found this method

time-saving, sterile, and therefore clinically applicable.

Key Words : Pulmonary artery catheter, Frequency caracteristics, Natural frequency,

Damping coeffiient, Air bubble

(Circ Cont 18 : 242~251, 1997)
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