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ARDMS SPI Exam Outline

Percentage of

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%

Time limit: 2 hours
Total questions: 110
Question format: Multiple-chaice

Delivery format: Computer-delivered
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ARDMS Sonography Principles and Instrumentation 38 5 SPI &4 5k 5 &
(Q162-Q167):

HM #162
‘Which adjustment will reduce the artifact in the cystic lesion in image A resulting in image B?

e A Turn off harmonics
¢ B. Turn on edge enhancement
¢ (. Increase dynamic range

IEf#: B

A -

Edge enhancement is a processing technique used in ultrasound imaging to improve the visibility of the edges of structures.
Inimage A, the borders of the cystic lesion might appear less defined due to a lack of edge enhancement.

By turning on edge enhancement, the ultrasound system processes the image to accentuate the boundaries, leading to a clearer and
more distinct outline of the cystic lesion as seen in image B.

This adjustment reduces the artifact within the cystic lesion by emphasizing the differences in the adjacent tissue interfaces, thus
improving the overall image quality. Reference:

American Registry for Diagnostic Medical Sonography (ARDMS) Sonography Principles and Instrumentation guidelines on image
optimization techniques.

HM #163
Which feature is a characteristic of write magnification?

e A Larger pixel size

¢ B. Decreased spatial resolution
¢ (. New data acquisition

¢ D. Post-processing

EfE: C
fEERL:



Comprehensive and Detailed Explanation From Exact Extract:

Write magnification acquires new data over the smaller field of view with a higher number of scan lines, improving spatial resolution.
Principles and Instrumentation state:

"Write magnification rescans the selected region with new data acquisition, increasing the number of pixels and improving resolution."
* Post-processing (A) applies to read magnification.

* Larger pixel size (C) would decrease resolution.

* Write magnification improves, not decreases (D), spatial resolution.

Therefore, the correct answer is B: New data acquisition.

M #164
‘Which function is the purpose of the matching layer?

A. Allow sequential firing of elements
B. Increase sound transmission

C. Reduce ringing of the crystals

D. Convert acoustic to electrical energy

Ef#: B

fEEHL -

Comprehensive and Detailed Explanation From Exact Extract:

The matching layer is placed between the transducer's piezoelectric element and the patient's skin. Its primary fimction is to improve
the transmission of sound energy into the body by reducing the acoustic impedance mismatch between the crystal and tissue,
mmimizing reflection at the transducer surface.

According to sonography instrumentation reference:

"The matching layer improves transmission of ultrasound energy by reducing impedance mismatch between the transducer and soft
tissue, thus increasing the efficiency of sound energy transfer." Therefore, the correct answer is D: Increase sound transmission.

E I #165
What is the primary purpose of backing material in transducers?

A. Tmproving axial resolution

B. Increasing the number of cycles in a pulse

C. Preventing electrical shock to the operator or patient
D. Improving acoustic impedance matching

EE: A

R

* The backing material, also known as damping material, in an ultrasound transducer serves to dampen the vibrations of the
piezoelectric crystal.

* This damping reduces the number of cycles in each pulse, leading to a shorter spatial pulse length (SPL).

* Shorter SPL improves axial resolution by allowing the system to better distinguish between two closely spaced structures along the
axis of the ultrasound beam.

* Improved axial resolution is crucial for producing clearer, more detailed images.References:

* ARDMS Sonography Principles and Instrumentation guidelines on transducer design and the role of backing material in image

quality.

E M #166
‘Which statement characterizes the primary difference between image A and image B?

A. Tmage A demonstrates a better axial resolution.

B. Image A demonstrates a wider scale of contrast.
C. Image A demonstrates a lower overall gain setting,
D. Image A demonstrates a shallower field of view.



IEf: C

A -

The primary difference between Image A and Image B is the overall gain setting. Gain controls the amplification of the received
echoes. A lower gain setting results in a darker image with less overall brightness, which is evident in Image A compared to Image B.
Image B appears brighter, indicating a higher gain setting that amplifies the echoes more, making the structures appear more
prominently.

ARDMS Sonography Principles and Instrumentation guidelines

Hedrick, W. R., Hykes, D. L., & Starchman, D. E. (2005).Ultrasound Physics and Instrumentation.
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