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What adjustment is needed to optimize the image below?
A close-up of a medical scan Description automatically generated
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A. Increase wall filter
B. Decrease scale

C. Steer the box

D. Raise focal zone
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Comprehensive and Detailed Explanation From Exact Extract:

In the displayed image, the color box is not aligned parallel to the direction of blood flow in the vessel. Color Doppler is angle-
dependent; when the color box is not properly steered to align with flow, the Doppler shift is reduced, and less color filling occurs.
Steer the box to align the ultrasound beam more parallel to flow to maximize Doppler shift and improve color filling.

According to sonography instrumentation reference:

"Steering the color box aligns the Doppler beam with blood flow direction, optimizing the Doppler angle and improving flow
visualization." Therefore, the correct answer is B: Steer the box.

HM #93
Which type of resolution does damping improve?

e A Axial

¢ B. Temporal
e C. Contrast
e D. Lateral
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Comprehensive and Detailed Explanation From Exact Extract:

Damping reduces the number of cycles per pulse, shortening pulse duration and spatial pulse length, which directly improves axial
resolution.

Principles and Instrumentation:

"Axial resolution improves with shorter spatial pulse length, achieved by damping, which limits ringing of the transducer."

* Lateral resolution (A) depends on beam width.

* Contrast resolution (B) relates to dynamic range.



* Temporal resolution (C) is tied to frame rate.
Therefore, the correct answer is D: Axial.
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The calipers in this image measure which performance characteristic of a system?
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A. Depth measurement accuracy
B. Dynamic range

C. Axial resolution

D. Lateral resolution
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The calipers shown in the image are used to measure the depth of structures within the ultrasound image. This performance
characteristic, known as depth measurement accuracy, assesses how accurately the ultrasound system can measure the distance
from the transducer to a specific point within the body. Accurate depth measurements are crucial for diagnostic purposes, ensuring
that anatomical and pathological structures are correctly identified and evaluated.

American Registry for Diagnostic Medical Sonography (ARDMS) Sonography Principles and Instrumentation study materials.
Textbook of Diagnostic Sonography by Hagen- Ansert, S. L. (latest edition).

B #95
While imaging at a depth of 2 cm, which adjustment would improve the axial resolution?

e A. Turn off spatial compounding
e B. Turn on harmonics

e (. Increase frequency

e D. Decrease gain

EfE: C
R -



Comprehensive and Detailed Explanation From Exact Extract:

Axial resolution improves with shorter spatial pulse length, which is directly related to higher frequency. At shallow depths (such as 2
cm), higher frequency can be used effectively since attenuation is minimal.

Principles and Instrumentation state:

"Axial resolution improves with increasing frequency due to shorter wavelength and pulse length."

* Turning off spatial compounding (A) affects speckle reduction.

* Harmonics (B) help with resolution but primarily lateral contrast.

* Gain (C) affects brightness, not resolution directly.

Therefore, the correct answer is D: Increase frequency.

HM #96
What is the primary determining factor of a pulsed wave transducer's fuindamental frequency?

A. Aperture size

B. Transducer type

C. Tissue propagation speed
D. Element thickness
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Comprehensive and Detailed Explanation From Exact Extract:

In pulsed-wave transducers, the thickness of the piezoelectric element primarily determines the findamental operating frequency.
Thinner elements produce higher frequencies, while thicker elements produce lower frequencies.

According to sonography instrumentation reference:

"The operating frequency of a pulsed-wave transducer is primarily determined by the thickness of the piezoelectric crystal. Thinner
crystals vibrate at higher frequencies." Therefore, the correct answer is A: Element thickness.
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