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Abstract: A three-dimensional conductivity model of the
human abdomen has been developed. The purpose of this
model is to gain information of the electrical behavior of
the stomach. The main interest is how the dffirent tissue
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conductivities affect on the electrogastrographic signal.
This model is used in theoretical research of the properties
of various electrogastrographic meosurement conJigurations.

INTRODUCTION
Theoretical base of the electrogastrography (EGG)
measurements has been under a considerable research
lately. Some theoretical model studies ll,2,3l have been
made in this area, but mostly the models have been either
analytical, which do not have the accurate anatomical
shape, or otherwise inaccurate when the electrical

Figure 1: Left: CT image. Right: corresponding segmented
image. Stomach, lungs, bones and liver are segmented from
the original image data

properties of the tissues are considered.

We have constructed a realistically shaped and tissue-

wise electrically accurate computer model of the human
abdomen. This model gives a possibility to simulate
different electrical phenomena in stomach.
When the electrogastrographic recording non-invasively
on the skin of the stomach is made, the subject is either
fasting or in fed state. In both states, the stomach contains a

considerable amount of air, which can affect on the
electrical signal generated by the stomach wall. Also the
thickness of the fat layer has some effect on the EGG
signal. The effect of different tissue conductivities can be
studied with the model.

Figure 2: Three-dimensional presentation of the constructed model.

METHODS

A CT scan of an abdominal area of a healthy 28-yearold male was taken. The image set consists of 138 slices
(thickness I mm) and the image resolution was252X250.
This image set is the base of the electrical conductivity
model of the stomach. Tissues were segmented from the
image set and appropriate resistivity values [4] were given
to the different tissue types. Segmentation was performed
by using Anatomatic-software, which works on Windows
NT environment [5].

The simulation is performed using finite

element

method. The simulation software is developed in Ragnar
Granit Institute for various electrophysiological simulation
studies [6]. The software enables possibility to use different

signal source models and electrode positions. The
parameters of the model can be easily altered for different
studies.

Figure 3: The axial view of the constructed model. Only
bones and stomach are shown.

DISCUSSION
In a recent study by the authors l7l, it was noticed that
when an EGG recording was made on a group of patients

during peritoneal dialysis, the recorded EGG signal

was

considerably stronger compared to recordings made to same
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group without peritoneal dialysis. This finding is significant
because it shows that when electrically conductive fluid is
added to peritoneal cavity, the EGG signal can be affected.
This conductivity model helps to estimate the effect of the
different conductivities in tissues on the EGG signal.

The electrode positioning
considerably

researcher

in

in

EGG studies

varies

different studies. Since almost every

has been using their own

no

electrode

standard positioning exists. The
conductivity model can be used in finding the optimal
configuration,

electrode positions, since the simulation set-up can be
easily altered.
EGG studies have been made since 1920's, but it is still
not widely in diagnostic use. The problem is that the origin
and the information contained in EGG signal is not
completely understood. This conductivity model may give
some additional information to this problem.
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