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Content Domains Examination

1. Clinical Safety, Patient Care, and Quality Assurance 10%
2. Physical Principles 15%
3. Ultrasound Transducers 16%
4. Imaging Principles and Instrumentation 28%
5. Doppler Imaging Concepts 31%
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HM #20
In this image, what does the data below the baseline represent?
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e A Blood flow directed towards the transducer
¢ B. Aliasing and retrograde blood flow

e C. Mirror image artifact

e D. Wall filter setting too high
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In the provided image, data below the baseline represents blood flow moving away from the transducer, which can indicate
retrograde flow. When using spectral Doppler, the baseline separates flows towards and away from the transducer. Aliasing occurs
when the velocity of blood flow exceeds the Nyquist limit, causing the display to wrap around and appear on the opposite side of the
baseline. This phenomenon is common in high-velocity flow situations and results in part of the flow being displayed below the
baseline. Retrograde flow firther supports this, as it shows blood moving in the opposite direction to the expected flow.
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‘Which technique averages image frames over time to reduce noise?

A. Persistence

B. Compression

C. Time gain compensation
D. Demodulation
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Comprehensive and Detailed Explanation From Exact Extract:

Persistence is a post-processing technique that averages multiple consecutive image frames to reduce random noise and improve
image smoothness. This is especially useful for reducing speckle and enhancing the clarity of stationary or slow-moving structures.
According to official sonography Principles and Instrumentation documentation:

"Persistence uses frame averaging, combining data from several sequential frames to reduce noise, enhance image quality, and
stabilize the appearance of stationary structures."

* Demodulation (A) is part of signal processing that extracts the Doppler frequency shift.

* Compression (C) alters the dynamic range of the image but does not reduce noise through frame averaging.

* Time gain compensation (D) adjusts amplification at various depths to equalize brightness but does not perform frame averaging,
Therefore, the correct answer is B: Persistence.
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What adjustment is needed to visualize the borders of the anatomical structures in the image below?

A. Lower focal zone

B. Increase dynamic range
C. Increase sector width
D. Decrease depth
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Dynamic range in ultrasound imaging refers to the range of signal amplitudes that the system can display. Increasing the dynamic
range allows the ultrasound system to display a broader range of echo amplitudes, which enhances the contrast resolution and helps
to visualize subtle differences in tissue texture and borders of anatomical structures. When the dynamic range is increased, more
shades of gray are used, making the image appear softer and less contrasty, which is beneficial for delineating the borders of
anatomical structures more clearly.
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HF #23
What is the relationship between overall gain and image brightness?

¢ A The higher the overall gain, the darker the image

¢ B. The lower the overall gain, the brighter the image

o (. The higher the overall gain, the brighter the image

¢ D. There is no relationship between overall gain and image brightness

Ef#: C

TR

Overall gain in ultrasound refers to the amplification of all the received echo signals. Increasing the overall gain amplifies the signals,
making the entire image brighter. Conversely, decreasing the overall gain reduces the signal amplification, resulting in a darker image.
Overall gain adjustment affects the entire image uniformly, unlike time gain compensation (TGC), which adjusts the gain at different
depths independently.
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B #24
Which effect does spatial compounding have on ultrasound images?

A. Decreases shadowing

B. Increases shadowing

C. Increases propagation speed
D. Decreases propagation speed

Ef#: A

R :

Comprehensive and Detailed Explanation From Exact Extract:

Spatial compounding acquires multiple frames from diferent angles and combines them into a single image. This technique reduces
the appearance of artifacts such as shadowing and speckle noise, resulting in a smoother, more uniform image.

According to sonography instrumentation reference:

"Spatial compounding reduces artifacts like posterior shadowing and speckle by averaging data from muiltiple insonation angles."
Therefore, the correct answer is D: Decreases shadowing,
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