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Present Status

Widely used
Ultrasonography & Cardiotocography

Imaging

(FETO PLACENTAL IMAGING)

~ FETAL POSITION

~ PLACENTAL POSITION

~ FETAL GROWTH MONITORING
~ ANOMALY DETECTION

Bio physical monitoring
= Fetal Heart Rate

= Fetal Movements

» Uterine Contraction

= Blood flow

= Mother Heart Rate

» Amniotic Fluid volume




Fetal Movement

Fetalstases

Childbirth. It’s the miracle

of life. And each year in the
United States, nearly

4 million women bring into

the world a little bundle —wina
or bundles—of joy. Each R
newborn is the result of a hm; 75
fascinating nine-month
developmental process that
starts off with just a single cell.

CLICK BELOW TO LEARN MORE.

| Replay | Next»

Sources: The Human Body Explained; The Human Body K Oelerict




Measure of fetal movement

Pressure sensors used
Strain gauge
Inductive phonometer (INPHO)
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ADSUSTUENT ARG WTH ELECTROMICS

» Monitoring of Fetus and Maternal health during labour are
cardiotocogram, tocography, Ultrasound and Magnetocardiograpghy.
» Cause inconvenience to the patient and demand special
endance of the obstetrician.

D d for contmuously monitoring.
~~~~~ , 3] impedance approach is proposed.




FETO-MATERNAL MONITORING

An appropriate and affordable, continuous, non- invasive,
ambulatory point of care (PoC) feto-maternal monitoring
system during labor and pregnancy is essential for better
pregnancy outcome.

Accordingly, an effort has been made to develop an electrical
conductivity based affordable screening tool for use by the
health workers to monitor the vital physiological parameter
necessary to assess fetal and maternal well being.

The technology remained unexplored in pregnancy monitoring.
This technique helps electrical field distribution monitored on
the surface and likely to provide information because of fetal
movements




Impedance Plethysmography

] Theoretical model
. Physical model
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INTRODUCTIONIPG)

FOUR ELECTRODE IMPEDANCE MEASURING TECHNIQUE

» AC Current or Voltage , frequency 20-100 KHz.

» The signal output o impedance.

» Impedance changes
e Biomedical (medical imaging)
e Non-Biomedical

Electrical
Impedance

Plethysmograph
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T'he Plasma Membrane o1 a Cell ana its Electrical Equivaient

Cytoplasm

extracellular space

mitracellular space
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Structure Low frequency input

) Normal

a
(b) Conducting object
(c) Non-conducting object




PROPOSED WORK

/— Sine Wave Current Source
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Complex Voltage Measurement System
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Four-electrode measurement system.



L. Amplifier M pan 1 PC for Display

' _ [ stroage and analysis
V2

Current in range of 0.8-{ mA at 20-100 KHz Voltage electrodes

I WY T current electrodes 12
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Block Diagram for measurement of various feto-maternal parameters
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Material and Methods

» The high frequency low current is applied between I, , |, electrodes
which gets uniformly distributed and the resulting voltage hence
impedance is measured between V, and V, electrodes.

» Figure below shows the general block diagram of experimental
setup.
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Impedance Plethysmo-graph of a Phantom (melon)







Block diagram of a Medical Imaging System
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Mkdical Applications

Applications

Researchers

Central nervous system

The investigation of human brain
function

H. McCann et al.
2005
D S Holder et al.
2003

The measurement of brain and
skull resistivities

R M Heethaar et al.
2003

Respiratory system

The mnvestigation of lung
ventilation

G Hedenstierna et al.
2003

Cardiovascular system

The measurement of blood flows
using microelectrodes

K K Haase et al.
2005

The monitoring of blood loss in
animal study

N H Secher et al.
2000

Digestion system

The monitoring of gastric

emptying

T Kondo et al.
2000




DATA ACQUISITION METHODS

» OPPOSITE METHOD

A

15

Total measurements : 8x13 =104


http://butler.cc.tut.fi/~malmivuo/bem/bembook/26/26avi/2603avi.htm

Image Reconstruction Algorithm

* Forward problem

Given internal resistivity ~ Solver Find
boundary current density J, Vﬂltﬂgﬂ 4

* Inverse problem
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Finite Difference Method (FDM)
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Conclusion

4

Series of experiments done in the phantom and other mechanical model
of similar conditions.

Results clearly showed that the electrical impedance tomography can be
used to image as well as detect relevant bio physiological parameters of
mother and fetus growing inside the gravid uterus.

Further it can be translated into actual field condition in pregnancy after
taking ethical clearance for pre clinical and clinical trials.

As a non-ionizing [27] and inexpensive method, electric impedance
tomography can be an addendum to the existing feto-maternal
monitoring medical imaging methods.

» Day to day monitoring

= Ambulatory monitoring 24x7 during and labor and pregnancy.

= For mass health care.

» As a scaling down technology as mass health care tool for screening

and monitoring purpose as an alternative system in the absence of
own conventional monitoring technology.
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