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ARDMS SPI Prüfungsplan:

Thema Einzelheiten

Thema 1

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
using tissue-mimicking phantoms. The section also requires familiarity with statistical parameters like
sensitivity and specificity to evaluate diagnostic performance and ensure consistent, reliable imaging
outcomes.
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Thema 2

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
Doppler angle, flow dynamics, and color and spectral Doppler imaging. The section also covers eliminating
aliasing, interpreting waveforms, applying continuous and pulsed wave Doppler, and optimizing Doppler
gain and scale to accurately measure blood flow and velocity within vessels.

Thema 3

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
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.

Thema 4

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
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.

Thema 5

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
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.
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ARDMS Sonography Principles and Instrumentation SPI Prüfungsfragen mit
Lösungen (Q77-Q82):
77. Frage 
What improves the temporal resolution of color flow imaging?

A. Decreasing width of the color field of view
B. Decreasing pulse repetition frequency
C. Increasing ensemble length (packet size)
D. Increasing number of color lines per frame

Antwort: A

Begründung:
Temporal resolution refers to the ability of the ultrasound system to distinguish events occurring closely in time. In color flow imaging,
temporal resolution is affected by the frame rate, which can be increased by decreasing the width of the color field of view. This is
because a narrower color field requires fewer scan lines to be processed, allowing for more frames to be captured per second.
Reference:
ARDMS Sonography Principles and Instrumentation guidelines
Edelman, S. K. (2017). Understanding Ultrasound Physics.
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78. Frage 
Which factor causes posterior acoustic enhancement?

A. Strongly attenuating structure
B. Weakly attenuating structure
C. Low-frequency transducer
D. High-frequency transducer

Antwort: B

Begründung:
High-Frequency Transducer: These provide better resolution but do not directly cause posterior enhancement.
Low-Frequency Transducer: These provide better penetration but are not the cause of posterior enhancement.
Strongly Attenuating Structure: This would cause acoustic shadowing rather than enhancement.
Weakly Attenuating Structure: Structures that attenuate the ultrasound beam less than the surrounding tissues allow more sound
waves to pass through, resulting in increased brightness or "enhancement" behind the structure.
Reference:
"Ultrasound Physics and Instrumentation" by Frank Miele
ARDMS Sonography Principles and Instrumentation study materials

79. Frage 
What is the primary reason lateral resolution varies at different depths?

A. Tissue texture
B. Pulse length
C. Acoustic impedance
D. Beam width

Antwort: D

Begründung:
Comprehensive and Detailed Explanation From Exact Extract:
Lateral resolution is determined by the beam width perpendicular to the ultrasound beam's axis. As depth increases, the beam width
changes due to beam divergence after the focal point. Narrower beams (better focusing) provide improved lateral resolution at
specific depths.
According to sonography instrumentation reference:
"Lateral resolution depends on the width of the ultrasound beam. The narrower the beam at a particular depth, the better the lateral
resolution." Therefore, the correct answer is A: Beam width.
-

80. Frage 
Based on the table in this image, what is the sensitivity?
A white square with black numbers and a white square with black numbers Description automatically

generated

A. 45/46
B. 45/48
C. 32/33



D. 32/35

Antwort: D

Begründung:
Comprehensive and Detailed Explanation From Exact Extract:
Sensitivity measures the test's ability to correctly identify true positives. It is calculated using the formula:
Sensitivity = True Positives / (True Positives + False Negatives)
From the table:
* True Positives (TP) = 32 (Noninvasive test positive & Gold Standard positive)
* False Negatives (FN) = 3 (Noninvasive test negative but Gold Standard positive) Thus:
Sensitivity = 32 / (32 + 3)
Sensitivity = 32 / 35
According to sonography instrumentation reference:

81. Frage 
Which outcome is an advantage of more pulses in an ensemble length?

A. Increased accuracy of velocity measurement
B. Improved temporal resolution
C. Increased line density
D. Reduced ghosting artifact

Antwort: A

Begründung:
Ensemble length, also known as packet size or Doppler packet, refers to the number of pulses used to calculate each Doppler
measurement. Increasing the number of pulses in an ensemble length improves the accuracy of velocity measurements by providing
more data points for the Doppler shift analysis. This leads to better estimation of mean velocities and reduces the variability of the
measurements, although it may slightly decrease temporal resolution due to the longer time required to acquire the data.
ARDMS Sonography Principles and Instrumentation guidelines
Edelman, S. K. (2017). Understanding Ultrasound Physics.
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......
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