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having the frequencics shifted by the Doppler effect due to reflections [rom the moving
Sructures. These signals are mixed in the demodulator.
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The output from which contains the difference frequencies between the transmitted
ultrasonic wave and the Doppler shifted received waves. The output from the demodulator
s filtered to allow these difference frequencies to pass whilst unwanted (higher) frequencies
sre stopped. The difference frequencies which in general fall in the audible range are
amplified. The amplified output may be given to the loud speaker to hear the sound by whici
a doctor can casily diagnose any shnormality in the blood flow and o spectrum analyser o
snalyse the frequency components electronically.

B  Recording fetsl heart movements and blood circulution using Doppler ultrasonic

method
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Figure 6.14 shows the arrangement for recording fetal heart movements and blood
arculation using doppler ultrasonic method. The transmitting and receiving transducers are
placed in a single probe which is held against the mother's abdominal wall. A small amount
of ol or gel is placed between the probe and the adbominal wall to get good acoustic
coupling. The ultrasonic beam of frequency about 2MHz is directed at the heart or umbilical
cord of the fetus. The reflected signal is amplified and mixed with the emitted signal. The
resulting beat frequency is proportional to the blood velocity in the fetus and mother. The
mother’s blood flow can be distinguished from that of the fetus by the higher pulse rate of
the Ietus. The beat frequency is amplified and can be heard with a loud speaker. By this
method the presence of a pulsating heart and blood flow in the fetuscan be determined. The
ccho can be obtained from the fetal heart as carly as the 10th - 12th fetal week and from

that time until delivery.
The following diagnostic sounds can be heard.

Thump, Thump - low frequency note, rapid rhythm - fetal heart movement.
Swish, Swish - high frequency note, rapid rhythm - umbilical cord sound.
Thuummp, Thuummp - low frequency note, slow rhythm - mother's body
movements due to vibrations transmitied from the heart.

4. Woooch, Woooch - mid frequency note, slow rhythm - mother's arteries.
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Thus the status of the fetus in the mother's abdomen can be studied completely

without any danger. 1
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¢) Pulsed Doppler blood flowmeter

Many of the difficulties associated with continuous wave Doppler system can be
climinated if the ultrasonic source is pulsed and the doppler shift of the returning echo is
measured. If the return signal is range gated, the distance to the moving 'mm{m (or)

diameter of the blood vessel as well as blood velocity can be measured accurately,

Figure 6.15 shows the circuit diagram of the pulsed Doppler blood flowmeter. The
working of that circuit can be explained in various steps.
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to open the gate to allow the transmitting transducer to be excited for a period
corresponding to the width of the target “ﬂmwhidlilm to study.
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