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Instrumentation & SPI Lernguide
In dieser dynamischen Welt lohnt sich, etwas fiir berufliche Weiterentwicklung zu tun. Angesichts des Fachkriftemangels in vielen

Branchen haben Sie mit einer ARDMS SPI (Sonography Principles and Instrumentation) Zertifizierung mehr Kontrolle tiber Thren
eigenen Werdegang und damit bessere AufStiegschancen.

ARDMS SPI Priifungsplan:

Thema Einzelheiten

¢ Provide Clinical Safety and Quality Assurance: This section of the exam measures skills of Clinical
Ultrasound Supervisors and focuses on maintaining safety and quality standards in ultrasound practice. It
includes infection control protocols, transducer and machine integrity checks, and quality assurance testing
Thema 1 using tissue-mimicking phantorns. The section also requires familiarity with statistical parameters like
sensitivity and specificity to evaluate diagnostic performance and ensure consistent, reliable imaging
outcomes.

¢ Optimize Sonographic Images: This section of the exam measures skills of Diagnostic Medical

Sonographers and assesses their ability to enhance image quality using advanced optimization techniques. It
Therm 2 includes understanding axial, lateral, elevational, and temporal resolution, as well as manipulating gain,
depth, magnification, and dynamic range. Examinees are expected to apply harmonic imaging, spatial
compounding, and gray-scale techniques to produce clear, accurate diagnostic images.

¢ Perform Ultrasound Examinations: This section of the exam measures skills of Sonographers and covers
how to conduct ultrasound procedures while ensuring patient safety and diagnostic accuracy. It includes
understanding of imaging protocols, ergonomics, patient care, and the interaction between sound and

Therma 3 tissue. Candidates are expected to demonstrate abilities to manage patient encounters, apply 3D

¢ 4D and contrast imaging concepts, identify and correct artifacts, and follow confidentiality and privacy
standards throughout the scanning process.

¢ Apply Doppler Concepts: This section of the exam measures skills of Vascular Sonographers and
evaluates understanding and application of Doppler ultrasound principles. It includes knowledge of

Therm 4 Doppler angle, flow dynamics, and color and spectral Doppler imaging. The section also covers eliminating

aliasing, interpreting waveforns, applying continuous and pulsed wave Doppler, and optimizing Doppler

gain and scale to accurately measure blood flow and velocity within vessels.

¢ Manage Ultrasound Transducers: This section of the exam measures skills of Ultrasound Technicians and

focuses on the management and proper use of different types of transducers. It evaluates knowledge of
Thera 5 transducer components, frequency selection, and application of various 2D, 3D, 4D, and nonimaging
transducer concepts. Candidates must show they can choose the appropriate transducer for specific
examinations and make necessary frequency adjustments to ensure image quality.

ARDMS Sonography Principles and Instrumentation SPI Priifungsfragen mit
Losungen (Q174-Q179):

174. Frage
‘Which component of a contrast agent causes a marked mismatch in impedance between the agent and blood?

A. Viscous liquid
B. Gas

C. Serous liquid
D. Solid

Antwort: B

Begriindung;
Contrast agents used in ultrasound imaging typically consist of microbubbles filled with gas. The significant mismatch in acoustic
impedance between the gas in the microbubbles and the surrounding blood creates strong reflectors of the ultrasound waves,



https://www.zertpruefung.ch/SPI_exam.html

enhancing the echogenicity of blood and improving the visibility of blood flow and tissue perfusion. The high contrast provided by the
gas-filled microbubbles makes them particularly effective as ultrasound contrast agents.

References:

ARDMS Sonography Principles & Instrumentation Guidelines

Kremkau FW. Sonography Principles and Instruments. 9th ed. Philadelphia, PA: Elsevier; 2016.

175. Frage
‘Which aspect(s) would best explain why the amplitude of the signal from reflector B in this diagram is less than that from reflector A?
A diagram of a transducer Description automatically generated

TPRUFUNG

Transducer

A. Elasticity of the medium

B. Acoustic impedance differences
C. Propagation speed differences
D. Attenuation

Antwort: D

Begriindung;

Comprehensive and Detailed Explanation From Exact Extract:

As ultrasound travels through tissue, it experiences attenuation - a reduction in signal amplitude due to absorption, scattering, and
reflection. The deeper the reflector, the greater the attenuation. Therefore, the signal from reflector B (deeper structure) is weaker
than from reflector A (shallower structure) primarily due to attenuation.

According to Principles and Instrumentation:

"Attenuation is the reduction in ultrasound beam strength as it propagates through tissue, resulting in decreased signal amplitude from
deeper structures."

* Elasticity affects stiffness but not amplitude directly.

* Propagation speed differences cause refraction or displacement, not amplitude changes.

* Acoustic impedance differences cause reflection strength variations at interfaces but do not account for depth-dependent amplitude
reduction.

Therefore, the correct answer is A: Attenuation.

176. Frage
What method can be used to resolve aliasing artifact?



A. Using a higher frequency transducer

B. Using continuous wave Doppler ultrasound
C. Decreasing the pulse repetition frequency
D. Adjusting the output power

Antwort: B

Begriindung;

Comprehensive and Detailed Explanation From Exact Extract:

Continuous wave (CW) Doppler can measure very high velocities without aliasing because it does not have a Nyquist limit like
pulsed-wave Doppler.

Principles and Instrumentation state:

"Aliasing is elimnated in continuous wave Doppler since it does not rely on sampling and has no upper velocity limit."

* Output power (A) affects signal strength, not aliasing,

* Higher frequency (B) increases aliasing susceptibility.

* Decreasing PRF (C) actually worsens aliasing.

Therefore, the correct answer is D: Using continuous wave Doppler ultrasound.

177. Frage
What is an advantage of pulsed-wave Doppler over continuous-wave Doppler?

A. Range resolution

B. High signal-to-noise ratio

C. Increased sensitivity to slow flow

D. Unlimited maximum detectable velocity

Antwort: A

Begrindung;

Comprehensive and Detailed Explanation From Exact Extract:

The primary advantage of pulsed-wave Doppler is its ability to provide range resolution. This means the operator can select a
specific depth (sample volume) from which Doppler signals are acquired, allowing precise localization of blood flow velocities.
According to sonography instrumentation reference:

"Pulsed-wave Doppler allows for range resolution, enabling velocity measurements at a specific depth along the ultrasound beam
path." Continuous-wave Doppler does not have range resolution, as it measures velocities along the entire beam path.
Therefore, the correct answer is C: Range resolution.

178. Frage
Which change would allow low velocities to be displayed in this spectral Doppler image?



ZERTPRUFUNG
IT Zertifizierung gewdhrleistet, den einfachen Weg!

A. Decrease compression

B. Increase transmitted frequency
C. Decrease wall filter

D. Increase sample volume size

Antwort: C

Begrindung;

Comprehensive and Detailed Explanation From Exact Extract:

In the spectral Doppler display shown, the wall filter setting determines the lower limit of velocity signals that are displayed. A high
wall filter removes low-velocity signals (such as end-diastolic flow or slow venous flow), while a lower wall filter allows both high
and low velocities to be visualized.

According to the official Principles and Instrumentation documents:

"The wall filter elimmnates low-frequency Doppler shifts, which correspond to low-velocity blood flow or motion artifacts. Decreasing
the wall filter allows display of low-velocity flow components that may otherwise be filtered out." Decreasing compression (A)
adjusts dynamic range but does not influence velocity detection.

Increasing sample volue size (B) affects spatial resolution and signal amplitude but not velocity thresholds.

Increasing transmitted frequency (C) may improve sensitivity but does not directly control the display of low velocities.

Therefore, the correct answer is D: Decrease wall filter.

Wenn Sie nicht wissen, wie man die ARDMS SPI Priifung effizienter bestehen kann. Dann werde ich Ihnen einen Vorschlag geben,
nimlich eine gute Ausbildungswebsite zu wihlen. Dies kann bessere Resultate bei weniger Einsatz erzielen. Unsere Zertpruefung
Website strebt danach, den Kandidaten alle echten Schulungsunterlagen zuar ARDMS SPI Zertifizierungspriifing zur Verfligung zu
stellen. Die Software-Version zur ARDMS SPI Zertifizierungspriifing hat eine breite Abdeckung und kann Thnen eine grofie Menge
Zeit und Energie ersparen.
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