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Relationship between atrial pressures and the interventricular pressure

in the moving actuator type total artificial heart
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ABSTRACT
The right and left atrial pressures are important
parameters in automatic control of a total artificial
heart (TAH) within normal physiological ranges.
Our TAH is composed of a moving actuator, right
and left ventricles and the interventricular space
enclosed by a During
operation of the TAH, the interventricular space’s
volume is changed dynamically by/ the difference
between the ejection volume of one ventricle and
the inflow volume of the other. Therefore, the
changes in pressure of the interventricular space
is related to both atrial pressures. We measured
the interventricular  pressure (IVP) waveform
using a pressure sensor and attempted to
indirectly estimate the changes of atrial pressures.
This method has an advantage that the sensor
does not contact the blood directly. Furthermore,
the IVP waveforms have its zero baseline in each

semi-rigid housing.

pump cycle, thus the pressure measurements are
free from the transducer drift problems by
measuring the peak pressure from these baseline
values. From the In vitro experiments, we found
that the IVP waveform contained several useful
parameters such as negative peak, dP/dT on the
initial break, the area enclosed by the profile in
each stroke, which are associated with atrial
pressures and the filling of the
ventricles. The measured atrial pressures were
linearly related to the negative peak of the
interventricular pressure.
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Fig 1. The principle of generating IVP
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Fig 2. Atrial pressures and measured IVP
waveform
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S_len LAP RAP IVP1 VP2
0 0 -60 -70
110 5 5 -52 -63
1 15 =47 -52
0 0 -60 -66
120 7 8 -55 =57
11 12 -49 -5
0 0 -60 -2
120 5 5 -5 -64
10 10 -33 -58
15 15 -48 -5
0 -66 -13
-57 -68
140
10 10 -6 -61
14 16 =50 -5
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Table 1. Atrial pressure and IVP negative peak
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Fig 3. The relationship of both atrial pressures
and IVP negative peak

719 Ao QT AL ool sl &4
9] 7% Agtol 20 mmHg ojAez A4d Qo
o, =3 AdF A TFH FAHd 25t A
Stol 0 mmHg ©l3t2 Hold 4 ASE 7A¢E o
A4t 3 mmHg A 10 mmHg Alel2 f-A)st
g 43 AZRE FHAIedH /83 g
TEZA A4 B % APk o148 4+
<& Al Qo

o] wrale gt A} AHHoz YA HE
32 7] W-Fell oldl e A FAoly Aze
AMAA AFe] ZAZE Q. AMe BFH NI
E =Y F A= FHo] Utk

a8

B AFANE B Aol Ax 1A 2% W
Ag olgd YUz B YA 89 A=
AFHR Aol Wad FH9 Auste 2
4 lge ANS

A%

A

b 31

A 18 ¥

il

A1s 96/5

Ao

7 A9 R AEdlMd g &A o4y
A7) NAA ABAAe 24, Neusta qed
)zt wpALEHY =2, 1994

A AR 2E 7EY AT 71AA AAA
7 AT, ALdidtam i JAL AT w4t
9] =&, 1988

A 2e : “ARTUEAG] 4P 2 o)y ATA
Ao} Awad AFA YuAF Meuista o
B9 g WATR HALRLS =, 1093

Schmidt RF, Thews G, Human Physiology,
Springer Verlag, New York, 1989



