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Impedance method for pulmonary blood flow assessment
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Abstract: The paper presents

noninvasive method
pulmonary artery blood flow (RPABD. The RPABF
study method was based on the analysis of anatomy of
the pulmonary arteries and simplified equivalent
scheme of the thorax and Kubicek's formula In the
method the alternating current is injected in the
transversal direction to the thorax and two point
voltage signal is detected from skin along the right
pulmonarl'artery. The method was tested on 20 healthy
and 8 patients with pulmonary artery stenosis and 18
patients with Fallot Syndrome. Values of RPABf,' and
shape of impedance signal differs very significantly for
healthy and patients. The method is useful for diagnosis
of pulmonary blood flow disturbances.

tranwersal direction and on the same level (2 ics). Two
band applicated electrodes with the length of 5-10 cm are
fixed around the hand or in the axillary midle line. Two
typical disc electrodes for detection of impedance signal
are located along right pulmonary artery on the 2 ics. One
electrode is placed near the sternum and the second
electrode is fixed in the right axillary line on the same
level. Thus, the direction of current injection is the same as
the direction of blood flow through right pulmonary artery
and like the line of the signal detection.
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INTRODUCTION
The impedance cardiography introduced by Kubicek et

al. tU is now most popular noninvasive
assessment of basic hemodynamic parameters

method for
for systemic

circulation such as: stroke volume (SV), cardiac output
(CO), left ventricle contractility index and several cardiac
cycle intervals.
Knorn'ledge

courses

of

pulmonary blood flow (PBF) in the
several cardiac defects, congenital heart or

of

pulmonary vessels lesions is very important for recognition
of the PBF disturbances and for monitoring the PBF
dynamic change and for assessment of the disease course
and therapy effect.
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The principle of RPABF study.

The RPABF is determined by multiplication of heart
rate and part of stroke volume flowing through the right

pulmonary artery, which is evaluate according to
Kubicek's formula. The shape of impedance signals
(impedance change LZ and first derivative Mldt) is also
analysed.

RESULTS

presentation of the
impedance method of right pulmonary arthery blood flow

(RPABF) assessment for detection of pulmonary
circulation abnormality, particularly during courses of

The investigation were carried out on 20 healthy (H)
and 8 patients with pulmonary artery stenosis (S) and 18
patients with Fallot Syndrome (F). The differences between
RPABF values in each of three groups are very significant

pulmonary artery stenosis and Fallot Syndrome.

(p<< 0,01).

The purpose of the stuÖ

Results of the investigation has been shown in table

METHOD
Table

The method (figure l) was developed on the base of
analysis of the great pulmonary vessels anatomy [2] and
Kubicek's principle of SV determination by means of
impedance - cardiography

[].

The RPABF examination is based on injection of
alternating current (1 m,\ 95 kHz) in the transversal
direction to the thorax on the right pulmonary artery level
e.i. second intercostal space (2 ics) and two point detection
of voltage signal from the surface of the thorax in the same

l. Results

Group

of the study

Number

RPABFi

ll/min/m2l

H

20

1,94 + 0,72

s

8

1,22+0,44

F

l8

l,l2 + 0,4I
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l.

The shape of impedance signals LZ and dZldt (figure
2) differs also for healthy and patients and can be helpful
for analysis of pulmonary circulation state.

Figure 2. Signals of impedance change LZ and first
derivative dZldt with ECG for RPABF study: a) healthy;
b) patient.

The presented method is noninvasive and very useful
for diagnosis of pulmonary flow disturbances particularly
for detection of the pulmonary artery stenosis.
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