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Board-Review Questions 

1. A pediatric patient requires moderate sedation for a prolonged ultrasound-guided procedure. During 

the procedure, continuous monitoring of the patient's status is: 

A. Unnecessary, since ultrasound itself is non-invasive 

B. Required, typically including vital signs and oxygenation, per the facility's sedation protocol 

C. Solely the sonographer's informal responsibility with no dedicated monitoring staff 

D. Only needed after the procedure is completely finished 

 

2. A sonography student performing a scan under the supervision of a credentialed sonographer 

generally requires: 

A. Direct or defined supervision per the training program's policy, physician-supervisor retaining 

responsibility 

B. No supervision of any kind, since the student is presumed fully independent 

C. Supervision only for the final report, with no oversight of actual scanning 

D. Supervision exclusively by another student, never a credentialed sonographer 

 

3. Malignant hyperthermia, a rare but life-threatening emergency that can occur during certain sedation 

or anesthesia, requires that staff involved in a sedated procedure: 

A. Have never heard of the condition, since it is exceedingly rare 

B. Assume it cannot occur during any ultrasound-related procedure 

C. Wait for a separate anesthesia team to arrive before taking any initial action 

D. Have basic awareness of recognizing early signs and the facility's emergency response protocol 

 

4. The Doppler audio signal, played through the system's speakers during a Doppler exam, is set at an 

excessively loud volume for extended periods throughout a sonographer's workday. This practice is a 

recognized consideration relevant to: 

A. The transducer's acoustic output power delivered to the patient 

B. The patient's own hearing, since the patient is the one exposed to the sound 
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C. The displayed image's spatial resolution 

D. The sonographer's own long-term hearing health, given cumulative occupational sound exposure 

 

5. A body fluid spill occurring in the ultrasound exam room should be managed according to: 

A. A defined body-fluid spill cleanup protocol, distinct from routine transducer disinfection 

procedures 

B. No specific protocol at all, since any general cleaning product is presumed sufficient 

C. A protocol identical to routine floor mopping with no additional precaution 

D. A protocol that applies only if the spill is visibly large, with any smaller spill requiring no action 

 

6. Comparing a single-use, disposable needle-guide bracket with a reusable one requiring reprocessing 

between patients, the single-use design's primary infection-control advantage is: 

A. Improving the transducer's acoustic output power 

B. Increasing the system's maximum available scanning depth 

C. Eliminating the need for reprocessing, since it's discarded after a single use 

D. Automatically increasing the transducer's operating frequency 

 

7. The manufacturer's Instructions for Use (IFU) for a given piece of ultrasound equipment or accessory 

serves as: 

A. An optional reference document that facilities may disregard entirely at their own discretion 

B. A document relevant only to the equipment's initial installation, with no ongoing relevance 

C. The controlling reference for appropriate use, cleaning, and maintenance of that specific 

equipment or accessory 

D. A document that applies uniformly to every manufacturer's equipment with no product-specific 

variation 

 

8. A department's quality assurance program should include a defined, periodic comprehensive review 

of the overall QA program itself. This review's primary purpose is: 
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A. To automatically increase every transducer's operating frequency 

B. To eliminate the need for any further individual equipment QA testing 

C. To replace the sonographer's individual daily responsibilities entirely 

D. To evaluate whether the overall program remains effective and updated 

 

9. Verifying that a probe cover has not exceeded its manufacturer-specified expiration date, immediately 

before use, primarily addresses: 

A. The transducer's operating frequency setting for that exam 

B. The system's maximum available scanning depth 

C. The risk an expired cover's material has degraded as a barrier 

D. The patient's blood pressure during the exam 

 

10. Documentation practices for a forensic ultrasound exam (such as one performed in the context of a 

suspected assault) should specifically address: 

A. No documentation requirements beyond a routine, non-forensic exam 

B. Only verbal communication of findings, with no written record at all 

C. Deletion of all images after the physician's initial review 

D. A maintained chain of custody suitable for potential legal use 

 

11. A patient's chart is flagged with a documented latex allergy alert. When selecting equipment and 

supplies for that patient's ultrasound exam, this flag should prompt the sonographer to: 

A. Ignore the flag entirely, since ultrasound exams are presumed to never involve latex-containing 

supplies 

B. Actively verify that any probe covers, gloves, or other supplies used are latex-free, given the 

documented allergy 

C. Cancel the exam entirely regardless of clinical necessity 

D. Assume the flag applies only to medication administration, never to physical supplies used 

during the exam 
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12. Unlike pulsed-wave Doppler, continuous-wave Doppler has no theoretical maximum measurable 

velocity before aliasing. This is because: 

A. CW transducers operate at a much lower frequency than any PW system 

B. CW continuously samples, with no PRF and therefore no Nyquist limit 

C. CW Doppler is not actually a real physical phenomenon 

D. CW Doppler only measures venous, never arterial, flow 

 

13. A beam strikes an oblique interface between two media where the propagation speed is identical in 

both media (c1 = c2). What occurs at this interface with respect to refraction? 

A. The beam refracts to exactly the critical angle 

B. The beam refracts at the maximum possible angle regardless of incidence 

C. No refraction occurs, since refraction requires a speed difference to exist 

D. Refraction always occurs at any oblique angle, regardless of speed difference 

 

14. Total internal reflection (complete reflection with no transmission, occurring at or beyond the critical 

angle) is only possible for which relationship between the two media's propagation speeds? 

A. It is possible for any combination of speeds, with no restriction 

B. It requires the two media to have identical propagation speeds 

C. It requires Medium 2 to have a slower speed than Medium 1 

D. It requires Medium 2 to have a faster speed than Medium 1 

 

15. A Doppler sample volume is positioned over a completely stationary structure, such as a static tissue 

interface with no blood flow or motion present. What Doppler shift results? 

A. A Doppler shift of zero, since Doppler shift specifically requires relative motion between the 

reflector and the transducer/beam 

B. A very large, maximal Doppler shift, since stationary structures produce the strongest possible 

signal 

C. A Doppler shift equal to exactly half the transmitted frequency, regardless of any other factor 
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D. An undefined, incalculable value, since the Doppler equation cannot be applied to a stationary 

reflector at all 

 

16. Fat has a propagation speed of approximately 1450 m/s, somewhat slower than the standard 1540 

m/s soft-tissue average. Using a 5 MHz transducer, approximately what is the wavelength of sound 

specifically within fat tissue? 

A. Approximately 0.029 cm 

B. Approximately 0.308 cm 

C. Approximately 0.0308 cm 

D. Approximately 2.9 cm 

 

17. A focused ultrasound beam's width characteristically shows which pattern across depth, from the 

transducer face to well beyond the focal zone? 

A. The beam width remains exactly constant at every depth, with no variation at all 

B. The beam width increases continuously and only increases from the transducer face outward, 

with no narrowing at any point 

C. The beam narrows progressively to a minimum width at the focal zone, then widens (diverges) 

again at depths beyond the focus 

D. The beam width is determined exclusively by the system's dynamic range setting, unrelated to 

focusing 

 

18. The Nyquist limit, most commonly expressed as a frequency value (PRF/2), can also be converted 

into an equivalent maximum velocity value. What additional information is required to perform this 

conversion from a frequency-based Nyquist limit to a velocity-based one? 

A. No additional information; frequency and velocity are always numerically identical 

B. Only the system's currently selected color box size 

C. Transmit frequency, propagation speed, and angle, the same Doppler-equation variables 

D. Only the patient's heart rate value 
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19. A pulse contains 2 cycles at a wavelength of 0.5 mm, versus a second pulse containing 8 cycles at 

the same 0.5 mm wavelength. Comparing the spatial pulse length (SPL) of these two pulses, the 8-cycle 

pulse's SPL is: 

A. Four times longer, since SPL is proportional to cycle count 

B. Exactly the same, since wavelength is unchanged 

C. One-quarter as long as the 2-cycle pulse's SPL 

D. Completely unrelated to cycle count, depending only on wavelength 

 

20. Comparing the attenuation of a 5 MHz beam traveling through 2 cm of bone (attenuation coefficient 

approximately 5 dB/cm/MHz) with the same beam traveling through 2 cm of a simple fluid-filled cyst 

(attenuation coefficient approximately 0.1 dB/cm/MHz), the bone path's total attenuation is 

approximately how many times greater? 

A. About 2 times greater 

B. About 50 times greater 

C. About 10 times greater 

D. About the same, with no meaningful difference 

 

21. A beam has a total power of 40 milliwatts spread uniformly across a cross-sectional area of 0.5 cm². 

What is the resulting spatial average intensity? 

A. Approximately 20 mW/cm² 

B. Approximately 0.0125 mW/cm² 

C. Approximately 80 mW/cm² 

D. Approximately 40.5 mW/cm² 

 

22. If a vessel's true flow velocity doubles while the Doppler angle and transmit frequency remain 

unchanged, what happens to the resulting Doppler shift frequency? 

A. The Doppler shift frequency also doubles, since shift is directly proportional to velocity 

B. The Doppler shift frequency is halved, the inverse relationship 
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C. The Doppler shift frequency stays exactly the same, unaffected by the velocity change 

D. The Doppler shift frequency increases by a factor of four, the square of the velocity change 

 

23. A beam strikes a bone-soft-tissue interface with a very large impedance mismatch. Approximately 

what fraction of the incident intensity would be expected to reflect at this interface, compared with a 

typical soft-tissue-to-soft-tissue interface? 

A. A similarly small fraction, since mismatch has little bearing on reflection 

B. Exactly zero reflection, since bone allows complete transmission of the beam 

C. Exactly 50%, the same fixed fraction regardless of the interface 

D. A substantially larger fraction, given the much greater impedance mismatch at bone 

 

24. Comparing lateral resolution achieved with a 3 MHz transducer against lateral resolution achieved 

with a 10 MHz transducer, all else (aperture, focal depth) being equal, which transducer generally 

achieves better (finer) lateral resolution? 

A. The 3 MHz transducer, since lower frequency always improves every type of resolution 

B. Neither, since frequency has no relationship to lateral resolution at all 

C. Both achieve identical lateral resolution regardless of frequency, given equal aperture and focal 

depth 

D. The 10 MHz transducer, since its shorter wavelength allows a narrower focused beam width, all 

else being equal 

 

25. For a specular reflection off a smooth interface, how does the angle of reflection relate to the second 

medium's specific properties (such as its propagation speed or impedance)? 

A. The angle of reflection is entirely independent of the second medium's properties, always 

equaling the angle of incidence regardless of what lies beyond the interface 

B. The angle of reflection depends heavily on the second medium's propagation speed, exactly as 

the refraction angle does 

C. The angle of reflection depends on the second medium's impedance value specifically, though 

not its propagation speed 
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D. The angle of reflection cannot be determined at all unless the second medium's properties are 

known 

 

26. A sonographer measures a structure's depth on the display, with the system's default depth 

calculation assuming the standard 1540 m/s soft-tissue propagation speed. If the actual tissue traversed 

has a true propagation speed of 1450 m/s (slower than assumed), what is the general effect on the 

displayed depth measurement? 

A. The displayed depth will be smaller than the true depth 

B. The displayed depth will be exactly equal to the true depth 

C. The displayed depth will randomly vary with no consistent error 

D. The displayed depth will be larger, since the system assumes a faster speed 

 

27. The decibel (dB), used throughout diagnostic ultrasound to express quantities such as attenuation, 

dynamic range, and reflection loss, is fundamentally best understood as: 

A. An absolute, standalone unit requiring no reference value for meaning 

B. A logarithmic ratio between two values, not an absolute standalone unit 

C. A unit applying only to electrical measurements, never acoustic ones 

D. A unit that measures distance directly, unrelated to any ratio 

 

28. A multi-layer matching layer design, using more than one quarter-wavelength layer stacked together, 

compared with a traditional single-layer matching design, primarily aims to: 

A. Eliminate the need for any backing material entirely 

B. Reduce the transducer's total operating frequency to zero 

C. Guarantee absolutely perfect transmission with zero reflected energy 

D. Achieve efficient transmission across a broader range of frequencies 

 

29. For a backing material to effectively damp a piezoelectric element's vibration, the backing material's 

own acoustic impedance should generally be: 
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A. Reasonably well matched to the element's own impedance for absorption 

B. As different as possible from the element's impedance, maximizing reflection back 

C. Identical to air's impedance specifically 

D. Completely irrelevant to the backing material's damping function 

 

30. An unfocused transducer has a diameter of 10 mm and operates at a wavelength of 0.5 mm. Using 

the far-zone divergence angle approximation sin θ ≈ 1.22 λ/D, approximately what is the divergence 

half-angle? 

A. Approximately 3.5 degrees 

B. Approximately 35 degrees 

C. Approximately 0.35 degrees 

D. Approximately 61 degrees 

 

31. A 1.5D array transducer typically achieves its limited elevational electronic control using how many 

rows of elements in the elevational dimension, compared with a full 2D matrix array's much larger 

number of rows? 

A. Exactly one row, identical to a standard 1D array 

B. Hundreds of rows, essentially identical to a full 2D matrix array 

C. An amount always identical to a linear array's azimuthal element count 

D. A small handful of rows, providing limited but real elevational control 

 

32. A curved (convex) array's individual elements are arranged: 

A. In a perfectly flat, straight line, like a linear array's elements 

B. Along the array's own curved surface, each element angled along that curve 

C. Randomly, with no consistent geometric arrangement along the array at all 

D. Only at the two extreme ends, with no elements in the middle 
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33. A dual-crystal-stack transducer design, physically incorporating two separate piezoelectric crystal 

layers each tuned to a different specific frequency within one probe housing, is distinct from a 

frequency-agile broadband single-crystal design in that: 

A. The dual-crystal design has no piezoelectric material at all 

B. The two designs are functionally and physically identical in every respect 

C. The dual-crystal design can only operate at one single fixed frequency 

D. The dual-crystal design incorporates two crystal layers, each tuned to its own frequency 

 

34. Element-level failure (such as a single dropped-out element among many) can occur without 

producing an obviously visible defect on routine clinical images. This is primarily because: 

A. Element failure always produces an immediately obvious defect on every image 

B. Element failure is impossible in any modern transducer design 

C. A single failed element among many can be subtle enough to escape notice 

D. Routine images specifically highlight element function, making failure obvious 

 

35. A dedicated, non-imaging CW Doppler pencil probe's handle is generally designed with which 

practical consideration distinct from a standard imaging transducer's handle? 

A. An imaging screen built directly into the handle itself 

B. No handle at all, requiring the probe to be held by its cable 

C. A slim, pen-like grip supporting precise, steady CW positioning 

D. A handle made exclusively of glass, unlike any imaging transducer 

 

36. A phased array's maximum practical beam steering angle (such as approximately plus or minus 45 

degrees from center) is limited in part by which factor? 

A. The system's own currently selected color box size 

B. The patient's own body mass index value 

C. The display's own dynamic range setting 
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D. Grating lobes becoming prominent near the array steering limits 

 

37. Comparing a single-crystal piezoelectric material (such as PMN-PT) with a traditional PZT ceramic 

material, a recognized advantage sometimes cited for single-crystal materials is: 

A. Single-crystal materials are always significantly less expensive to manufacture than PZT ceramic 

B. Single-crystal materials cannot be used in any diagnostic ultrasound transducer application 

C. Single-crystal materials and PZT ceramic have identical electromechanical coupling efficiency 

in every respect, with no difference at all 

D. Single-crystal materials can offer higher electromechanical coupling efficiency, potentially 

improving sensitivity and bandwidth compared with traditional PZT ceramic 

 

38. The acoustic lens on a 1D array transducer, providing fixed elevational focusing, is typically 

characterized by an f-number describing: 

A. The transducer's total operating frequency range in MHz 

B. The ratio of the lens's focal length to its aperture width 

C. The lens material's specific chemical composition 

D. The total number of elements in the array 

 

39. Sensitivity drift from gradual material aging in a transducer over years of use most commonly 

affects: 

A. Every single element uniformly, with absolutely no possible variation at all 

B. Only elements at the exact physical center, all others entirely unaffected 

C. Only the cable, never the piezoelectric elements themselves 

D. Elements potentially unevenly, since manufacturing/use factors aren't perfectly uniform 

 

40. Before formal element-integrity acceptance testing of a newly received transducer, verifying that the 

test phantom or test object itself is compatible with and appropriate for that specific transducer's 

frequency range is important because: 
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A. Phantom compatibility has no bearing whatsoever on the validity of the acceptance testing 

results 

B. Using a phantom outside the transducer's appropriate frequency range could produce misleading 

or invalid test results, undermining the acceptance testing's purpose 

C. Every phantom is universally compatible with every transducer frequency, so no verification is 

ever needed 

D. Phantom compatibility only matters for Doppler-specific testing, never for basic B-mode 

element-integrity testing 

 

41. A dedicated CW Doppler probe's fixed crystal pair is sometimes described as having a fixed focal 

depth. What does this fixed focal depth represent, for this specific type of nonimaging probe? 

A. The same electronically adjustable focal zone concept used in a standard array 

B. A depth that automatically changes throughout each cardiac cycle 

C. The depth where the fixed transmit/receive crystal beams overlap most effectively 

D. A concept that doesn't apply to CW probes, which have no focusing at all 

 

42. A '1.75D' array, an intermediate design sometimes described between a 1.5D array and a full 2D 

matrix array, is generally characterized by: 

A. Exactly the same design as a standard 1D array, with no extra rows 

B. Exactly the same design as a full 2D matrix array, no distinction 

C. Somewhat more rows and elevational control than 1.5D, still short of full matrix 

D. A design with absolutely no elevational focusing capability whatsoever 

 

43. A secure, positive locking mechanism at the transducer connector, distinct from simply an unlocked 

physical fit, primarily serves to: 

A. Automatically increase the transducer's operating frequency once locked 

B. Prevent accidental disconnection during active use, which could interrupt the exam 

C. Eliminate the need for any cable strain relief feature entirely 
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D. Serve a purely cosmetic function with no actual mechanical purpose 

 

44. Sonographer grip and handle ergonomics, considered separately from cable-related ergonomic 

factors, primarily address: 

A. The transducer's actual acoustic output power delivered to the patient 

B. The system's maximum available scanning depth 

C. Reducing hand/wrist strain from the grip posture required to hold the probe 

D. The displayed image's dynamic range setting 

 

45. Comparing the effective aperture actually used for a given scan line with the transducer's total 

physical element count, in some transducer designs these two values: 

A. Can differ, since not every physical element is necessarily active for every single scan line 

depending on the specific aperture/focusing strategy used 

B. Are always exactly identical for every single scan line in every transducer design, with no 

possible variation 

C. Have no meaningful relationship to each other at all, in any transducer design 

D. Can only ever be identical if the transducer operates at its single lowest possible frequency 

setting 

 

46. Automated uterine volume calculation software, applying the ellipsoid formula to three measured 

uterine dimensions, functions by: 

A. Measuring only the ovaries, never the uterus despite the name 

B. Requiring the sonographer to perform the calculation manually, no software help 

C. Automatically applying the ellipsoid formula to the three measured dimensions 

D. Providing no numeric output, only a vague qualitative size impression 

 

47. A Doppler auto-trace feature that simultaneously derives peak systolic velocity, end-diastolic 

velocity, and resistive index from one traced spectral waveform functions by: 
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A. Requiring three entirely separate manual measurements with no shared tracing 

B. Measuring only heart rate, with no velocity-based parameters derived at all 

C. Providing no numeric output, only a categorical normal/abnormal flag 

D. Automatically identifying peak/trough points and calculating all three from them 

 

48. An on-screen annotation arrow tool, distinct from free-text annotation, allows the sonographer to: 

A. Automatically diagnose the structure the arrow points to 

B. Permanently alter the underlying acquired image data at the arrow's location 

C. Visually point to and highlight a finding, without a typed text label 

D. Replace the need for any other form of image documentation entirely 

 

49. An elastography propagation (quality) map, displayed alongside the stiffness value, shows: 

A. The patient's heart rate throughout the elastography acquisition 

B. The transducer's operating frequency during acquisition 

C. The system's currently selected color Doppler scale 

D. The shear-wave propagation pattern, supporting confidence in the stiffness value 

 

50. A bladder post-void residual trend feature, tracking serial post-void residual volume measurements 

across multiple visits over time, is primarily useful for: 

A. Monitoring whether bladder-emptying function is improving or worsening over time 

B. Providing no information beyond what a single measurement alone would show 

C. Automatically diagnosing the specific underlying cause of urinary retention 

D. Replacing the need to perform any individual PVR measurement at all 

 

51. A 3D volume-rendering crop-box tool, allowing the operator to digitally remove a selected portion 

of the rendered volume, is primarily useful for: 
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A. Removing an overlying structure that blocks the view of a deeper structure 

B. Automatically diagnosing any abnormality within the remaining visible portion 

C. Permanently deleting the cropped-away data with no way to undo it 

D. Replacing the need for the original 3D volume acquisition entirely 

 

52. An automated measurement-outlier flagging feature, which highlights a newly entered measurement 

that falls well outside the range typically expected for that measurement type, primarily serves to: 

A. Automatically correct the value to a system-determined answer, no input needed 

B. Prompt the sonographer to double-check a possibly erroneous or unusual value 

C. Permanently prevent the flagged value from ever being saved at all 

D. Function only for Doppler measurements, never simple B-mode calipers 

 

53. A hard-copy printed ultrasound image with the relevant measured values automatically overlaid 

directly onto the printed image itself is primarily useful for: 

A. Automatically transmitting values to the EMR with no printed copy at all 

B. Eliminating the need for any digital storage of the image and values 

C. Increasing acoustic output power specifically for that one printed image 

D. Providing a self-contained record with values visible right alongside the image 

 

54. Tissue Doppler Imaging (TDI), displayed as a color velocity overlay on a cardiac image, differs 

from standard color Doppler (used for blood flow) in that TDI specifically: 

A. Cannot be displayed as a color overlay at all, unlike color Doppler 

B. Uses a filter tuned to low-velocity, high-amplitude myocardial wall motion signal 

C. Measures only heart rate, with no velocity/motion information at all 

D. Is used exclusively to assess flow within the coronary arteries 
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55. A free-form (non-straight-line) virtual ruler distance-measurement tool, distinct from a standard two-

point straight-line caliper, allows the sonographer to: 

A. Automatically diagnose the structure being measured 

B. Measure only perfectly straight structures, no capability beyond a standard caliper 

C. Permanently alter the underlying acquired image data along the measured path 

D. Trace a curved path and obtain a cumulative distance along that path 

 

56. Automated carotid plaque characterization software, analyzing grayscale echogenicity and internal 

heterogeneity of an identified plaque, is primarily used to help assess: 

A. The plaque's blood type, an inapplicable concept for a plaque 

B. Only the residual lumen diameter, with no analysis of the plaque itself 

C. The plaque's relative risk features, supplementing stenosis-severity velocity grading 

D. The patient's systemic cholesterol level directly from the image 

 

57. A Doppler auto-gate tracking feature, which automatically repositions the sample volume to follow a 

moving vessel or structure during a scan, is primarily useful for: 

A. Automatically diagnosing any abnormality detected within the tracked vessel 

B. Eliminating the need to select an initial vessel or structure to track 

C. Maintaining sample-volume position on a moving structure without manual repositioning 

D. Automatically increasing acoustic output power while tracking 

 

58. A cine-loop 'auto-select best frame' feature, applied to identify the optimal frame for a specific 

measurement (such as maximal chamber dimension), functions by: 

A. Analyzing frames against a defined criterion and identifying the best-matching one 

B. Requiring the sonographer to manually review every single frame 

C. Selecting a frame entirely at random with no relation to any criterion 

D. Providing no frame selection assistance, identical to having no feature at all 
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59. A live, dynamically updating needle trajectory prediction, which adjusts its projected path in real 

time as the transducer angle changes during a procedure, differs from a simple static needle-guide 

overlay line in that the dynamic version: 

A. Requires no calibration of any kind, unlike a static overlay 

B. Continuously recalculates the path as transducer angle or position changes 

C. Cannot be used with any needle-guide bracket attachment at all 

D. Automatically inserts the needle on behalf of the operator once activated 

 

60. A full fetal biometry percentile growth-chart integration, distinct from a single isolated auto-

calculated measurement, functions by: 

A. Providing no percentile information, only raw values with no comparison 

B. Plotting each parameter against a reference growth chart, showing percentiles 

C. Measuring only maternal, not fetal, growth parameters despite the name 

D. Requiring the sonographer to manually plot each percentile from a paper chart 

 

61. A multi-parametric composite summary view, combining B-mode, elastography, and Doppler 

findings from the same exam into one integrated on-screen display, is primarily useful for: 

A. Automatically generating a final diagnosis with no physician interpretation needed 

B. Physically performing all three acquisitions simultaneously with no separate steps 

C. Consolidating related cross-modality findings for the same lesion into one view 

D. Eliminating the need to actually acquire Doppler or elastography data at all 

 

62. A spectral Doppler 'peak hold' display feature, which captures and continuously displays the single 

highest velocity value detected at any point during a scan, is primarily useful for: 

A. Ensuring a brief, easily missed peak velocity moment is captured for review 

B. Automatically calculating the patient's average heart rate over the entire scan 

C. Eliminating the need for the sonographer to observe the display at all 
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D. Functioning only in continuous-wave mode, never pulsed-wave mode 

 

63. An automatic organ-border smoothing algorithm, applied to reduce a jagged, irregular-appearing 

detected border from an automated measurement tool, carries which recognized risk if applied too 

aggressively? 

A. It always improves measurement accuracy with no possible downside 

B. It could smooth away a genuinely irregular true border, masking a finding 

C. It has no effect on the displayed border's appearance in any way 

D. It automatically corrects any underlying image-quality problem causing the appearance 

 

64. A manual line-density adjustment control, distinct from frame rate or depth controls, allows the 

sonographer to: 

A. Directly adjust scan-line count, trading lateral resolution against frame rate 

B. Automatically increase the transducer's acoustic output power 

C. Eliminate the underlying relationship between line density and frame rate 

D. Change only the color Doppler scale, with no effect on grayscale 

 

65. Color Doppler persistence, distinct from B-mode grayscale persistence, functions by: 

A. Having no relationship to color frame averaging, applying only to grayscale 

B. Automatically eliminating the Nyquist limit for color Doppler specifically 

C. Averaging color-flow data across frames, smoothing the display like B-mode persistence 

D. Converting the color Doppler display into a spectral display automatically 

 

66. Automated ascites (free intraperitoneal fluid) volume estimation software, distinct from a focused 

trauma-specific (FAST) estimation tool, functions by: 

A. Requiring the sonographer to perform the estimate with no software help 

B. Measuring only solid organ dimensions, with no fluid-specific component 
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C. Analyzing the measured extent of anechoic fluid to estimate volume 

D. Providing no numeric output, only a vague small/moderate/large categorization 

 

67. A real-time focal zone auto-track feature, which automatically repositions the active focal zone 

based on where the sonographer places the region-of-interest cursor, is primarily useful for: 

A. Automatically diagnosing any abnormality found within the region of interest 

B. Eliminating the need to select a region of interest at all 

C. Increasing acoustic output power specifically within the tracked region 

D. Continuously keeping the focal zone aligned with the structure being evaluated 

 

68. A Doppler spectral gain floor auto-calibration, performed automatically at the start of an exam, 

primarily serves to: 

A. Permanently fix the gain setting with no further adjustment possible 

B. Automatically increase the transducer's transmitted acoustic power 

C. Eliminate the need for the sonographer to ever adjust gain manually 

D. Establish a calibrated baseline the sonographer can then fine-tune manually 

 

69. An on-screen annotation library of preset, commonly used text labels (such as 'liver,' 'kidney,' 

'longitudinal') is primarily useful for: 

A. Speeding up labeling via quick selection instead of typing free text 

B. Automatically diagnosing any structure selected from the library 

C. Eliminating the ability to type any custom, non-preset annotation at all 

D. Increasing acoustic output power for the specifically labeled image 

 

70. Automated pleural effusion volume estimation, applied to a measured effusion on a standard thoracic 

ultrasound view, functions by: 

A. Requiring the sonographer to perform the entire estimate manually with no software assistance 
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B. Measuring only lung parenchyma dimensions, with no fluid-specific component at all 

C. Applying an established formula relating measured effusion dimensions (such as depth) on a 

standard view to an estimated fluid volume 

D. Providing no numeric output of any kind, only a categorical small/moderate/large flag 

 

71. A manual color Doppler beam-steering angle override, available on a linear array transducer, allows 

the sonographer to: 

A. Automatically eliminate the need to consider Doppler angle entirely 

B. Increase acoustic output power specifically within the color box 

C. Manually select a steered color angle, improving angle on a parallel vessel 

D. Replace the underlying Doppler equation's dependence on angle altogether 

 

72. An on-screen numeric readout displaying the specific harmonic frequency currently being used 

during tissue harmonic imaging is primarily useful for: 

A. Automatically diagnosing any abnormality present in the image 

B. Eliminating the need for the transducer to transmit at fundamental frequency 

C. Increasing the transducer's total element count 

D. Letting the sonographer know exactly which harmonic frequency is being processed 

 

73. Automated gallbladder polyp size tracking across serial exams, distinct from a single-exam wall-

thickness measurement, functions by: 

A. Comparing the polyp's currently measured size against its size recorded on a prior exam, 

displaying the change (growth, stability, or regression) over the interval between exams 

B. Measuring only the gallbladder wall thickness, with no polyp-specific tracking component at all 

C. Requiring the sonographer to manually locate and recall the prior exam's specific numeric value 

from memory with no software assistance 

D. Providing no numeric output of any kind, only a categorical stable/changed flag with no actual 

size values shown 
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74. A spectral Doppler waveform-overlay feature, displaying two different vessels' previously acquired 

traces on one shared graph for direct visual comparison, is primarily useful for: 

A. Automatically diagnosing any abnormality present in either vessel 

B. Directly comparing waveform shape or velocity between two vessels side by side 

C. Eliminating the need to acquire a trace from more than one vessel 

D. Increasing acoustic output power specifically for the overlaid traces 

 

75. An automatic measurement-units display adjustment, switching a very small measured structure's 

displayed units from centimeters to millimeters (or vice versa for a larger structure) based on the actual 

measured size, is primarily intended to: 

A. Displaying the value in whichever unit gives a more readable number 

B. Changing the actual underlying measured value itself, not just its units 

C. Eliminating the ability to ever manually select a preferred fixed unit 

D. Function only for Doppler measurements, never simple B-mode calipers 

 

76. A per-vessel Doppler exam protocol timer, distinct from an overall total exam-duration timer, tracks: 

A. The system's maximum available scanning depth 

B. The patient's overall heart rate throughout the entire exam 

C. The transducer's total acoustic output power across the entire exam 

D. The time spent on each required vessel, helping gauge pacing 

 

77. A vessel has a true flow velocity of 35 cm/s, insonated at a 35-degree angle (cos 35 degrees ≈ 0.819) 

by an 8 MHz transducer, propagation speed 1540 m/s. Approximately what Doppler shift frequency 

results? 

A. Approximately 1490 Hz 

B. Approximately 2980 Hz 

C. Approximately 745 Hz 



23 

D. Approximately 2489 Hz 

 

78. A system has a PRF of 6500 Hz, insonating at a 45-degree angle (cos 45 degrees ≈ 0.707) with a 5 

MHz transducer, propagation speed 1540 m/s. Approximately what is the maximum velocity measurable 

before aliasing? 

A. Approximately 353 cm/s 

B. Approximately 177 cm/s 

C. Approximately 706 cm/s 

D. Approximately 88 cm/s 

 

79. A renal artery Doppler waveform shows a peak systolic velocity of 90 cm/s and end-diastolic 

velocity of 15 cm/s. Using RI = (PSV - EDV)/PSV, what is the calculated RI? 

A. Approximately 0.83 

B. Approximately 0.17 

C. Approximately 6.0 

D. Approximately 1.17 

 

80. A vessel shows PSV of 80 cm/s and mean velocity across the cardiac cycle of 40 cm/s, with EDV of 

20 cm/s. Using PI = (PSV - EDV)/mean velocity, what is the calculated PI? 

A. Approximately 0.25 

B. Approximately 2.0 

C. Approximately 1.5 

D. Approximately 4.0 

 

81. A vessel has a measured diameter of 0.6 cm and a mean velocity of 30 cm/s. Using volume flow rate 

= cross-sectional area x mean velocity, approximately what is the volume flow rate? 

A. Approximately 5.7 mL/s 

B. Approximately 18 mL/s 
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C. Approximately 8.5 mL/s 

D. Approximately 30.3 mL/s 

 

82. A stenotic segment shows PSV of 400 cm/s, while the adjacent proximal, non-stenotic segment 

shows PSV of 100 cm/s. What is the velocity ratio between these two segments? 

A. 2:1 

B. 8:1 

C. 1:4 

D. 4:1 

 

83. Neovascularity (new, abnormal internal blood flow) detected on color Doppler within a chronically 

thickened, painful Achilles tendon is a recognized finding supporting a diagnosis of: 

A. A completely normal, healthy Achilles tendon with no pathology present 

B. Chronic tendinosis, since neovascularity is a recognized reparative-process feature 

C. A finding restricted exclusively to the plantar fascia, never the Achilles 

D. A finding assessable only using MRI, never with Doppler ultrasound 

 

84. Active synovitis within an inflamed joint, evaluated with power Doppler, characteristically shows 

which finding, useful in monitoring inflammatory arthritis activity? 

A. A completely avascular synovium in every case of active synovitis 

B. A finding restricted exclusively to osteoarthritis, never inflammatory arthritis 

C. A finding producing no detectable Doppler abnormality of any kind 

D. Increased power Doppler signal in the synovium, correlating with disease activity 

 

85. A ganglion cyst, a common benign soft-tissue mass often near a joint or tendon sheath, 

characteristically shows which Doppler finding, helping distinguish it from a solid, potentially vascular 

soft-tissue mass? 

A. Extremely high-velocity, chaotic internal flow throughout the entire mass 
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B. Absent internal vascularity, consistent with its fluid-filled, cystic nature 

C. A finding restricted exclusively to the wrist, never any other joint 

D. A finding assessable only using MRI, never with Doppler ultrasound 

 

86. A lipoma, a common benign soft-tissue tumor composed of mature fat, characteristically shows 

which Doppler finding? 

A. Extremely high-velocity, chaotic internal flow throughout the entire mass in every case 

B. A finding restricted exclusively to the retroperitoneum, never occurring in a subcutaneous 

location 

C. A finding that can only ever be assessed using nuclear medicine imaging, never with Doppler 

ultrasound 

D. Minimal to absent internal vascularity, consistent with its composition of mature fat rather than a 

more cellular, actively growing tissue type 

 

87. A peripheral nerve sheath tumor (such as a schwannoma), evaluated with Doppler as part of 

characterizing a soft-tissue mass along the course of a peripheral nerve, characteristically shows: 

A. A completely avascular mass, with no detectable internal flow whatsoever 

B. A finding restricted exclusively to the brachial plexus, never other nerves 

C. Variable but often present vascularity, with fusiform shape/nerve continuity supporting diagnosis 

D. A finding assessable only using electromyography, never Doppler ultrasound 

 

88. In juvenile idiopathic arthritis, power Doppler assessment of an affected pediatric joint's synovium is 

used to help: 

A. Determine the child's blood type directly from the joint's Doppler signal 

B. Replace the need for any clinical examination of the joint entirely 

C. Provide no useful information regarding disease activity whatsoever 

D. Assess active synovial inflammation, complementing clinical disease-activity assessment 
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89. An accessory spleen, a common congenital variant consisting of a small nodule of normal splenic 

tissue separate from the main spleen, is characteristically identified on Doppler by which finding? 

A. Complete absence of any detectable blood flow, unlike the main spleen 

B. A vascular pattern matching normal splenic parenchyma, since it's the same tissue 

C. A finding restricted exclusively to the right upper quadrant, not near the spleen 

D. A finding assessable only using nuclear medicine imaging, never Doppler ultrasound 

 

90. Rim hyperemia detected on color Doppler surrounding a fluid collection in the right lower quadrant, 

in a patient with suspected appendiceal abscess, supports the diagnosis by demonstrating: 

A. A completely avascular fluid collection with no surrounding inflammatory response 

B. Increased peripheral vascularity consistent with an inflammatory/infectious process 

C. A finding restricted exclusively to the gallbladder, never the appendiceal region 

D. A finding assessable only using CT, with Doppler adding nothing useful 

 

91. Omental infarction, resulting from torsion or vascular compromise of the omentum, 

characteristically shows which Doppler finding within the affected, torsed omental tissue? 

A. Absent or significantly reduced internal flow within the affected torsed segment, sometimes with 

peripheral hyperemia in adjacent inflamed tissue 

B. A completely normal, entirely unremarkable Doppler pattern identical to healthy omentum 

C. A finding restricted exclusively to the pediatric population, never occurring in an adult 

D. A finding that can only ever be assessed using laparoscopy, with imaging contributing no useful 

information at all 

 

92. A tubo-ovarian abscess, a complication of pelvic inflammatory disease, is evaluated with Doppler to 

identify: 

A. Increased peripheral hyperemia around the mass, consistent with an infectious process 

B. A completely avascular mass with no surrounding inflammatory response at all 

C. A finding restricted exclusively to a virginal, never-sexually-active population 
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D. A finding assessable only using MRI, with Doppler adding nothing useful 

 

93. A Nabothian cyst, a common benign cervical finding resulting from a blocked endocervical gland, 

characteristically shows which Doppler finding? 

A. Extremely high-velocity, chaotic internal flow throughout the entire cyst in every case 

B. A finding restricted exclusively to a postmenopausal patient population, never occurring in a 

reproductive-age patient 

C. Absent internal vascularity, consistent with its simple, fluid-filled cystic composition 

D. A finding that can only ever be assessed using MRI, never with Doppler ultrasound 

 

94. A cervical ectopic pregnancy, an uncommon but clinically significant implantation site distinct from 

a cesarean scar ectopic, is evaluated with Doppler to identify: 

A. A completely avascular gestational sac with no surrounding trophoblastic flow 

B. A finding restricted exclusively to a patient with no prior pregnancy at all 

C. A finding assessable only using MRI, with Doppler adding nothing useful 

D. Peritrophoblastic flow at the cervix, sac below the internal os 

 

95. Molar pregnancy (hydatidiform mole), characterized on grayscale by a complex, vesicular 

'snowstorm' pattern, is evaluated with Doppler to identify: 

A. A completely avascular uterus with no detectable flow of any kind 

B. Variable, sometimes AVM-like uterine vascularity alongside the vesicular grayscale pattern 

C. A finding restricted exclusively to a patient never previously pregnant 

D. A finding assessable only using MRI, with Doppler adding nothing useful 

 

96. A placental chorioangioma, a benign vascular tumor of the placenta, is characteristically evaluated 

with Doppler to demonstrate: 

A. A completely avascular placental mass with no detectable internal flow 

B. A finding restricted exclusively to the maternal circulation, no fetal connection 
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C. Prominent internal vascularity, with larger lesions risking high-output fetal consequences 

D. A finding assessable only using MRI, with Doppler adding nothing useful 

 

97. Vasa previa, a critical obstetric condition in which fetal vessels cross the internal cervical os 

unprotected by placental tissue or umbilical cord, is identified with which Doppler finding? 

A. A completely avascular finding at the cervix, with no vessels present 

B. Fetal vessels, with a fetal heart-rate waveform, crossing near the internal os 

C. A finding restricted exclusively to twin pregnancy, never a singleton 

D. A finding assessable only after delivery, never identified prenatally 

 

98. A parathyroid adenoma, evaluated with Doppler as part of characterizing a suspected parathyroid 

lesion, is sometimes supported by which specific Doppler finding? 

A. A completely avascular lesion with no detectable internal or peripheral flow of any kind 

B. A finding restricted exclusively to a lesion located within the thyroid gland itself, never in a 

separate, adjacent parathyroid location 

C. A finding that can only ever be assessed using nuclear medicine imaging (such as a sestamibi 

scan), with Doppler ultrasound contributing no useful information at all 

D. A characteristic 'polar vessel sign,' in which a feeding vessel is identified entering at one pole of 

the typically ovoid, extrathyroidal parathyroid lesion 

 

99. Comparing Doppler vascularity patterns in a reactive (benign, inflammatory) lymph node with those 

in a node harboring metastatic disease, a general distinguishing pattern is: 

A. Reactive nodes show hilar flow; metastatic nodes show peripheral/aberrant flow 

B. The two entities always show completely identical Doppler patterns 

C. Only a metastatic node can be assessed with Doppler at all 

D. A reactive node always shows more aberrant flow than any metastatic node 
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100. A sonographer anticipates a vessel's true peak velocity will be approximately 150 cm/s, insonated 

near 60 degrees. To avoid aliasing while also avoiding an unnecessarily high scale that would reduce 

sensitivity to slower flow, the sonographer should: 

A. Set scale/PRF as low as possible, disregarding the anticipated velocity 

B. Set scale/PRF to a value calculated for the anticipated velocity and angle 

C. Use CW exclusively, since PW can never be appropriately scaled 

D. Set scale/PRF to the absolute maximum, regardless of anticipated velocity 

 

101. A sonographer uses an uncorrected 80-degree angle (cos 80 degrees ≈ 0.17) instead of properly 

correcting to a more favorable 55-degree angle (cos 55 degrees ≈ 0.57) for the same true velocity, with 

the system assuming the more favorable angle was actually used. What effect results on the displayed 

velocity? 

A. The displayed velocity will be substantially overestimated compared with the true velocity 

B. The displayed velocity will be substantially underestimated compared with the true velocity 

C. The displayed velocity will be exactly correct regardless of the angle discrepancy 

D. Angle has no effect on the calculated velocity value at all 

 

102. A carotid stenosis shows a PSV of 350 cm/s with a velocity ratio (stenotic/proximal) of 5.2. Both 

criteria independently suggest which general severity category, consistent with commonly used velocity-

based grading criteria? 

A. Normal, with no significant stenosis present at all 

B. Only a mild degree of stenosis, nothing more severe 

C. Only a moderate degree of stenosis, nothing more severe 

D. Severe stenosis, since both elevated PSV and ratio agree 

 

103. Serial umbilical artery systolic/diastolic (S/D) ratio trending above the expected normal range for 

gestational age, in a pregnancy complicated by suspected placental insufficiency, provides which 

additional information beyond a single isolated measurement? 

A. No additional information whatsoever beyond a single isolated measurement 
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B. A direct diagnosis of a specific fetal chromosomal abnormality from the trend 

C. Longitudinal monitoring of changing placental resistance, supporting closer surveillance 

D. A complete replacement for any other growth-restriction surveillance component 

 

104. In an aortic dissection, correlating the Doppler-identified true and false lumen findings with the 

anatomic extent of the dissection (such as whether the ascending aorta is involved) is clinically 

important primarily because: 

A. The specific anatomic extent has no bearing on management or urgency 

B. Anatomic extent significantly affects management urgency and treatment approach 

C. Doppler cannot contribute any information regarding anatomic extent at all 

D. Aortic dissection management is identical regardless of segments involved 

 

105. A mesenteric arteriovenous fistula, an uncommon complication sometimes occurring after 

abdominal trauma, surgery, or biopsy, characteristically shows which Doppler finding at the fistula site? 

A. High-velocity turbulent flow with arterialized flow in the adjacent vein 

B. A completely normal-appearing arterial and venous waveform at the site 

C. Complete absence of any detectable flow signal at the site 

D. A finding restricted exclusively to the coronary circulation, never mesenteric 

 

106. A renal angiomyolipoma, a benign renal tumor composed of blood vessels, smooth muscle, and fat, 

is evaluated with Doppler to help demonstrate: 

A. Variable vascularity, alongside the more diagnostically defining echogenic fat appearance 

B. A completely avascular mass with no detectable internal flow of any kind 

C. A finding restricted exclusively to a pediatric population, never an adult 

D. A finding assessable only using nuclear medicine imaging, Doppler adding nothing 

 

107. A testicular arteriovenous malformation, an uncommon vascular anomaly within the testicle, 

characteristically shows which Doppler finding? 
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A. A completely avascular testicle with no detectable flow of any kind 

B. A tangle of vessels with high-velocity, low-resistance, turbulent flow 

C. A finding restricted exclusively to the epididymis, never the testicle itself 

D. A finding assessable only using nuclear medicine imaging, never Doppler 

 

108. A complex multi-vessel evaluation requires distinguishing a very high-velocity stenotic jet from an 

adjacent normal-caliber vessel, precisely localizing a Doppler signal between two closely adjacent 

vessels, and confirming absence versus presence of a very slow residual flow signal in a third, separately 

concerning vessel. Which combined approach addresses all three needs together? 

A. CW for the jet, PW-gating for localization, low-filter PW for slow flow 

B. Grayscale imaging alone is sufficient for all three needs 

C. Power Doppler alone is sufficient for all three needs 

D. Color Doppler alone is sufficient for all three needs 

 

109. A comprehensive multi-organ trauma protocol integrates grayscale, color, power, and spectral 

Doppler as needed for each specific injury pattern encountered. What principle should guide technique 

selection across this varied, multi-organ scenario? 

A. Match the technique combination to the clinical question at each specific site 

B. Always use every technique simultaneously for every organ, regardless of question 

C. Select based solely on scan time, regardless of diagnostic adequacy 

D. Select based solely on which technique was most recently added 

 

110. Across this entire supplemental exam series, a recurring theme has been that Doppler and imaging 

technique selection should be driven by the specific clinical question at hand rather than a single default 

approach. Which statement best summarizes this overarching principle as it applies broadly across 

sonographic practice? 

A. There is no consistent underlying principle; selection is essentially arbitrary 

B. Tailor the combination of modalities to the question, site, and circumstances 

C. Only the newest, most recently released feature should ever be used 
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D. Selection should be based solely on which approach takes the least time 

 

Answers 

1. B. B. Moderate sedation requires continuous monitoring of the patient's status throughout the 

procedure, typically including vital signs and oxygen saturation, per the facility's defined sedation 

protocol, since sedation itself (not the ultrasound imaging) carries recognized risks requiring dedicated 

monitoring regardless of how non-invasive the imaging portion is. This is not unnecessary simply 

because ultrasound imaging itself is non-invasive, since it is the sedation, not the imaging, driving the 

monitoring requirement (contradicting A); sedation monitoring is typically a defined clinical 

responsibility, not an informal sonographer-only task (contradicting C); and monitoring is required 

throughout, not only after the procedure has already concluded (contradicting D). 

2. A. A. A sonography student generally requires direct or otherwise clearly defined supervision, per the 

training program's and facility's supervision policy, with the credentialed supervising sonographer 

retaining ultimate responsibility for the exam's technical adequacy and the patient's care throughout. 

This is not a claim that no supervision is needed, since a student is by definition still in training, not 

presumed fully independent (contradicting B); supervision is not limited only to a final report review 

with no oversight of the actual scanning process (contradicting C); and appropriate supervision requires 

a credentialed sonographer, not another student who is themselves still in training (contradicting D). 

3. D. D. Because malignant hyperthermia is a rare but rapidly progressive, life-threatening emergency, 

staff involved in any sedated procedure should have basic awareness of recognizing its early signs and 

knowledge of the facility's emergency response protocol, supporting rapid initial recognition and 

response even before specialized personnel arrive, since early intervention meaningfully affects 

outcome. This directly contradicts an assumption that staff should have never heard of the condition 

given its rarity (A), since basic awareness specifically matters because of, not despite, its rarity and 

severity; the condition can occur in association with certain sedation/anesthesia exposures during any 

such procedure, not something that cannot occur in this context at all (contradicting B); and appropriate 

initial action should begin immediately upon recognition, not wait passively for a separate team to arrive 

first (contradicting C). 

4. D. D. Excessively loud Doppler audio volume sustained over extended periods throughout a workday 

is a recognized occupational-health consideration relevant to the sonographer's own long-term hearing 

health, given cumulative sound exposure across a career of repeated Doppler exams, distinct from the 

ultrasound beam's acoustic energy delivered to the patient's tissue. This is not primarily about the 

transducer's acoustic output power delivered to the patient's tissue, an entirely separate acoustic energy 

pathway from the audible speaker sound (contradicting A); the relevant occupational exposure concern 

here is the sonographer's own cumulative exposure over a career, not the patient's single-exam exposure 

to the audio speaker (contradicting B); and Doppler audio volume has no relationship to the displayed 

image's spatial resolution, an unrelated imaging-quality parameter (contradicting C). 
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5. A. A. A body fluid spill in the exam room should be managed according to a defined body-fluid spill 

cleanup protocol, distinct from routine transducer-specific disinfection procedures, addressing 

appropriate personal protective equipment, an approved disinfectant effective against bloodborne 

pathogens, and proper contaminated-material disposal for genuine environmental infection control. This 

is not a situation where any general cleaning product is presumed sufficient with no specific protocol 

needed (contradicting B); a body-fluid spill requires precautions beyond routine floor mopping, given 

the bloodborne pathogen exposure risk it poses (contradicting C); and any body fluid spill, regardless of 

visible size, warrants appropriate cleanup according to protocol, not only larger spills with smaller ones 

requiring no action at all (contradicting D). 

6. C. C. A single-use, disposable needle-guide bracket's primary infection-control advantage is 

eliminating the need for reprocessing (cleaning/disinfection/sterilization) between patients altogether, 

since the bracket is simply discarded after a single use and replaced with a new one for the next patient, 

removing any risk of inadequate reprocessing of that specific component. This has no relationship to the 

transducer's acoustic output power, an unrelated separate parameter (contradicting A); it does not affect 

the system's maximum scanning depth, an unrelated imaging parameter (contradicting B); and it has no 

effect on the transducer's operating frequency, a separate hardware property unrelated to the needle-

guide bracket component (contradicting D). 

7. C. C. The manufacturer's IFU serves as the controlling reference document for appropriate use, 

cleaning, disinfection, and maintenance of that specific piece of equipment or accessory, since it reflects 

the manufacturer's own validated testing and specifications for that particular product — deviating from 

IFU-specified procedures (such as using a non-validated cleaning agent) can compromise both 

equipment function and infection-control validity. This is not an optional document facilities may 

disregard entirely at their own discretion, since it carries real practical and often regulatory significance 

(contradicting A); it remains an ongoing reference throughout the equipment's use, not relevant only at 

initial installation (contradicting B); and IFUs are product-specific, reflecting each particular product's 

own validated specifications, not a uniform document applying identically across every manufacturer's 

equipment (contradicting D). 

8. D. D. A periodic comprehensive review of the overall QA program evaluates whether the program 

itself remains effective and appropriately updated to reflect current equipment, protocols, and any 

identified gaps, rather than simply assuming a program designed at one point in time remains fully 

adequate indefinitely without any further review of the program's own structure and effectiveness. This 

periodic program-level review has no effect on individual transducers' operating frequencies, an 

unrelated hardware parameter (contradicting A); it does not eliminate the ongoing need for individual 

equipment-level QA testing, which remains a distinct, still-necessary component (contradicting B); and 

it does not replace individual sonographers' daily responsibilities, which remain a separate, ongoing part 

of routine practice (contradicting C). 

9. C. C. Checking a probe cover's expiration date before use addresses the risk that an expired cover's 

material may have degraded over time (such as becoming brittle or losing structural integrity), 
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compromising its function as an intact, reliable infection-control barrier, even if the cover appears usable 

at a quick glance — expiration dating reflects the manufacturer's own validated testing of how long the 

material reliably performs its intended barrier function. This check has no relationship to the transducer's 

operating frequency setting for a given exam, an unrelated separate parameter (contradicting A); it does 

not affect the system's maximum scanning depth, an unrelated imaging parameter (contradicting B); and 

it has no relationship to the patient's blood pressure, an unrelated physiologic parameter not determined 

by probe cover expiration status (contradicting D). 

10. D. D. A forensic ultrasound exam requires documentation practices that specifically address an 

appropriately maintained chain of custody and a documentation standard suitable for potential legal or 

evidentiary use, recognizing that the resulting images and records may later be relevant in a legal 

proceeding, beyond what routine clinical documentation for a non-forensic exam alone would typically 

require. This is not a claim that no documentation requirements exist beyond a routine exam, which 

understates the heightened standard forensic documentation calls for (contradicting A); written 

documentation, not verbal communication alone, is essential for a record with potential legal 

significance (contradicting B); and forensic images should be appropriately retained, not deleted 

immediately after a single initial review, given their potential ongoing evidentiary relevance 

(contradicting C). 

11. B. B. A documented latex allergy alert should prompt the sonographer to actively verify that any 

probe covers, gloves, or other supplies used during that patient's exam are specifically latex-free, since 

standard supplies may contain latex and inadvertent exposure could trigger an allergic reaction in a 

patient with a documented allergy. This is not a flag that should be ignored on an assumption that 

ultrasound exams never involve latex-containing supplies, since standard probe covers and gloves can, 

in fact, contain latex unless specifically selected as latex-free (contradicting A); a documented allergy 

does not require canceling an otherwise clinically necessary exam altogether, when appropriate latex-

free alternatives are generally available (contradicting C); and the allergy flag is relevant to any latex-

containing supply the patient may contact, not limited only to medication administration (contradicting 

D). 

12. B. B. Because continuous-wave Doppler continuously transmits and continuously receives, with no 

discrete pulse repetition frequency being used to sample the signal, there is no Nyquist limit (PRF/2) to 

exceed, and therefore no theoretical maximum velocity above which aliasing occurs — a key advantage 

of CW over PW Doppler when assessing very high-velocity flow, such as a severe stenotic jet. This is 

not because CW transducers operate at inherently lower frequency than PW systems, an unrelated and 

inaccurate generalization (contradicting A); CW Doppler is a well-established, real physical technique, 

not a nonexistent phenomenon (contradicting C); and CW Doppler is used for both arterial and venous 

flow assessment, not restricted to venous flow alone (contradicting D). 

13. C. C. Even at an oblique angle of incidence, if the propagation speed is identical in both media (c1 = 

c2), no refraction (bending of the beam's path) occurs, since Snell's law shows that refraction angle 

depends on the ratio of the two media's speeds — when that ratio equals 1 (equal speeds), the refraction 
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angle equals the incidence angle, meaning the beam continues in a straight line with no bending despite 

the oblique interface. This is not a scenario where the beam refracts to exactly the critical angle, since a 

critical angle specifically requires a speed difference to be defined at all (contradicting A); it does not 

refract at the maximum possible angle, the opposite of the no-bending result that actually occurs 

(contradicting B); and refraction specifically requires a genuine speed difference between the media, not 

occurring at any oblique angle regardless of whether such a difference exists (contradicting D). 

14. D. D. A critical angle, and therefore the possibility of total internal reflection, only exists when the 

beam travels from a medium with a slower propagation speed (Medium 1) into a medium with a faster 

propagation speed (Medium 2, c2 greater than c1) — under this condition, there exists some angle of 

incidence at which the refraction angle reaches 90 degrees, defining the critical angle, beyond which 

total reflection occurs. This is not possible for any combination of speeds with no restriction, since the 

mathematical condition for a critical angle to exist specifically requires c2 greater than c1 (contradicting 

A); identical propagation speeds (contradicting B) would instead produce no refraction at all, not a 

critical angle scenario; and the reverse relationship, Medium 2 slower than Medium 1, does not produce 

a critical angle/total-internal-reflection scenario in the same way (contradicting C). 

15. A. A. Because the Doppler effect fundamentally arises from relative motion between the reflector 

and the observer/transducer, a completely stationary structure with no motion present produces a 

Doppler shift of exactly zero — the returning echo frequency is identical to the transmitted frequency, 

with no shift at all, which is precisely why wall filter processing can distinguish and remove this 

stationary/very-slow-moving tissue signal from genuine, faster-moving blood flow signal. This is the 

opposite of producing a very large, maximal shift, which would instead require high-velocity motion, 

not the complete absence of motion (contradicting B); it is not related to exactly half the transmitted 

frequency, an arbitrary and incorrect value unrelated to the actual physics (contradicting C); and the 

Doppler equation is well-defined and simply yields zero for zero velocity, not an undefined, incalculable 

result (contradicting D). 

16. A. A. Wavelength = propagation speed / frequency = 145,000 cm/s / 5,000,000 Hz = 0.029 cm, 

using fat's actual, somewhat slower propagation speed rather than the standard 1540 m/s soft-tissue 

average — a slightly shorter wavelength results compared with the standard-assumption calculation 

(which would give approximately 0.0308 cm), since fat's speed is somewhat lower than the average. 

Option C (0.0308 cm) is actually the standard-assumption answer using 1540 m/s, not the fat-specific 

answer being asked for here. Option B is roughly ten times too large, and Option D is roughly one 

hundred times too large, both consistent with a decimal/unit-conversion error. 

17. C. C. A focused beam's width characteristically narrows progressively from the transducer face to a 

minimum width at the focal zone (the depth of best lateral resolution), then widens (diverges) again at 

depths beyond the focus, producing the characteristic hourglass-like beam profile central to 

understanding focal zone placement and lateral resolution variation with depth. This contradicts a claim 

of exactly constant width at every depth, which would describe an idealized, non-realistic beam with no 

depth-dependent variation at all (contradicting A); it also contradicts a claim of continuous widening 
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from the transducer face outward with no narrowing at any point, which ignores the beam's 

characteristic narrowing at the focus (contradicting B); and beam width at a given depth is determined 

by focusing/aperture/frequency factors, not by the display's dynamic range setting, an unrelated image-

processing parameter (contradicting D). 

18. C. C. Converting a frequency-based Nyquist limit into an equivalent maximum velocity requires 

rearranging the same Doppler equation used to relate shift frequency to velocity in the first place, which 

means the transmitted frequency, propagation speed, and Doppler angle are all required inputs, exactly 

as when calculating any Doppler shift or velocity — the Nyquist limit is fundamentally still a frequency 

value until this same equation converts it into a corresponding velocity for a specific transmit frequency 

and angle. This is not a conversion requiring no additional information with automatically identical 

numeric values, since frequency (Hz) and velocity (cm/s) are different physical units requiring an actual 

formula-based conversion (contradicting A); it has no relationship to the color box size, an unrelated 

display parameter (contradicting B); and it does not require the patient's heart rate, an unrelated 

physiologic parameter not used in this specific conversion (contradicting D). 

19. A. A. Because SPL = number of cycles × wavelength, and wavelength is held constant (0.5 mm) in 

this comparison, SPL is directly proportional to cycle count alone; going from 2 cycles to 8 cycles is a 

fourfold increase in cycle count, producing a correspondingly fourfold increase in SPL (1 mm SPL for 

the 2-cycle pulse versus 4 mm SPL for the 8-cycle pulse). This directly contradicts a claim that SPL 

stays exactly the same despite the cycle-count change, since cycle count is a direct multiplicative factor 

in the SPL formula, not an irrelevant variable (contradicting B); the 8-cycle pulse's SPL is larger, not 

smaller, than the 2-cycle pulse's SPL, contradicting the inverse relationship claimed in C; and SPL 

depends on both cycle count AND wavelength together, not on wavelength alone with cycle count being 

irrelevant (contradicting D). 

20. B. B. Bone attenuation ≈ 5 dB/cm/MHz × 5 MHz × 2 cm = 50 dB; fluid attenuation ≈ 0.1 

dB/cm/MHz × 5 MHz × 2 cm = 1 dB; ratio = 50/1 = 50 times greater attenuation through the same path 

length of bone compared with fluid — a dramatic difference reflecting bone's very high attenuation 

coefficient relative to a simple fluid collection's near-negligible one, and the physical basis for why 

structures deep to bone are often poorly visualized (acoustic shadowing) while structures deep to a 

simple cyst show posterior enhancement. Option A (about 2 times) and Option C (about 10 times) both 

substantially understate the true ratio between these very different attenuation coefficients. The two 

paths are dramatically, not negligibly, different in total attenuation, directly contradicting the claim of no 

meaningful difference in D. 

21. C. C. Intensity = power / area = 40 mW / 0.5 cm² = 80 mW/cm², using the fundamental relationship 

that intensity describes how concentrated a given amount of power is over a specific cross-sectional 

area. Option A (20 mW/cm²) results from an incorrect calculation, roughly half the correct value. Option 

B is far too small, inconsistent with correctly dividing 40 by 0.5. Option D (40.5 mW/cm²) results from 

adding rather than dividing the two given values, an incorrect application of the intensity formula. 
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22. A. A. Because the Doppler equation shows that Doppler shift is directly proportional to true flow 

velocity (with transmit frequency, propagation speed, and angle held constant), doubling the velocity 

directly doubles the resulting Doppler shift frequency — a simple linear, not squared or inverse, 

relationship between these two variables. This directly contradicts a claim of an inverse (halving) 

relationship (B); the shift frequency is very much affected by a velocity change, not staying the same 

despite doubled velocity (contradicting C); and the relationship is linear (proportional), not squared, so a 

doubled velocity does not produce a quadrupled shift as claimed in D. 

23. D. D. Because bone's acoustic impedance differs dramatically from that of adjacent soft tissue (a 

much larger mismatch than typically exists at a soft-tissue-to-soft-tissue interface), the reflection 

coefficient at a bone-soft-tissue interface is substantially larger, reflecting a much greater fraction of 

incident intensity back toward the transducer — this is the physical basis for the strong, often shadow-

producing reflections characteristically seen at bone surfaces on ultrasound. This is the opposite of a 

similarly small reflected fraction as a typical soft-tissue interface, since impedance mismatch magnitude 

directly and substantially affects reflection magnitude (contradicting A); it is far from zero reflection, 

since a large impedance mismatch produces strong, not absent, reflection (contradicting B); and the 

reflected fraction is not a fixed 50% at every interface regardless of the specific impedance values 

involved, which instead varies with the actual mismatch magnitude at each specific interface 

(contradicting C). 

24. D. D. Because lateral resolution is fundamentally related to the beam's width at the focus, and a 

shorter wavelength (from higher frequency) allows a narrower diffraction-limited focused beam for a 

given aperture and focal depth, the 10 MHz transducer generally achieves better (finer) lateral resolution 

than the 3 MHz transducer under otherwise equal conditions — the well-known trade-off being that this 

higher frequency simultaneously reduces penetration depth. This contradicts a claim that lower 

frequency always improves every type of resolution, which incorrectly generalizes beyond what is 

actually true for lateral resolution specifically (contradicting A); frequency does, in fact, meaningfully 

affect lateral resolution through this wavelength relationship, not having no relationship at all 

(contradicting B); and the two frequencies do not achieve identical lateral resolution under otherwise 

equal conditions, given their different wavelengths (contradicting C). 

25. A. A. Unlike the refraction angle, which depends on the ratio of the two media's propagation speeds 

(via Snell's law), the angle of reflection for a specular reflection is governed simply by the law of 

reflection (angle of reflection equals angle of incidence, both measured from the normal) and is entirely 

independent of the second medium's specific properties — the reflected beam's angle is determined 

purely by the geometry of the incident beam relative to the interface, regardless of what lies beyond it. 

This directly contradicts a claim that the reflection angle depends heavily on the second medium's 

propagation speed exactly as refraction does, since this dependency is a distinguishing feature of 

refraction, not reflection (contradicting B); it does not depend on the second medium's impedance value 

either, since reflection ANGLE (distinct from reflection INTENSITY/amplitude, which does depend on 

impedance mismatch) is governed by simple geometric law alone (contradicting C); and the reflection 
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angle is fully determinable from the incidence angle alone via the law of reflection, without needing to 

know the second medium's properties at all, contradicting the claim in D. 

26. D. D. Because the system calculates depth from pulse round-trip travel time using an assumed 1540 

m/s propagation speed, if the actual tissue traversed has a slower true propagation speed (such as 1450 

m/s in fat), the true reflector is actually closer than the system's depth calculation (which assumes a 

faster speed than actually present) will display — the system, assuming sound traveled faster than it 

truly did, will calculate and display a depth larger than the true depth for the same round-trip time. This 

directly contradicts a claim that the displayed depth would instead be smaller than the true depth, which 

describes the opposite propagation-speed-error scenario (contradicting A); a genuine, predictable 

measurement error results from this speed mismatch, not an exact match regardless of the actual speed 

(contradicting B); and this propagation-speed-error effect has a consistent, predictable direction based 

on whether true speed is faster or slower than assumed, not a random variation with no consistent 

direction (contradicting C). 

27. B. B. The decibel is fundamentally a logarithmic expression of a RATIO between two values — 

such as a measured intensity relative to some reference intensity, or an output relative to an input — 

rather than an absolute, standalone physical unit with meaning entirely on its own; this is precisely why 

a decibel value always implicitly or explicitly requires a stated or understood reference point to have full 

quantitative meaning. This directly contradicts a claim that dB is an absolute, standalone unit requiring 

no reference value at all (A), which mischaracterizes its fundamentally ratio-based, relative nature; the 

decibel is used across both electrical and acoustic (and other) measurement domains generally, not 

restricted only to electrical measurements (contradicting C); and it is a ratio-based unit for expressing 

relative magnitude of quantities like intensity or power, not a unit of distance at all (contradicting D). 

28. D. D. A multi-layer matching design, using two or more layers of different, carefully chosen 

impedance values stacked together, can achieve efficient acoustic transmission across a broader range of 

frequencies than a traditional single quarter-wavelength layer alone, which is optimized for good 

transmission primarily near one specific center frequency — this multi-layer approach better supports a 

modern broadband transducer's need for good performance across its full operating frequency range. 

This does not eliminate the separate, ongoing need for backing material, a different transducer 

component serving a different purpose (contradicting A); it has nothing to do with reducing the 

transducer's operating frequency to zero, a nonsensical and unrelated claim (contradicting B); and no 

real matching layer design, however sophisticated, achieves absolutely perfect transmission with zero 

reflected energy under every condition, an unrealistic absolute claim (contradicting C). 

29. A. A. For a backing material to effectively damp a piezoelectric element's vibration (shortening the 

pulse and improving axial resolution), its acoustic impedance should generally be reasonably well 

matched to the element's own impedance, allowing vibrational energy to transfer efficiently from the 

element into the backing material, where it is absorbed, rather than being substantially reflected back 

into the element to prolong its ringing. This is the opposite of deliberately maximizing an impedance 

mismatch to maximize reflection back into the element, which would work against, not support, 
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effective damping (contradicting B); backing material impedance is specifically engineered to differ 

substantially from air's very low impedance, not matched to it (contradicting C); and backing material 

impedance is, in fact, highly relevant to its damping function, not irrelevant to it, contradicting D. 

30. A. A. sin θ ≈ 1.22 × (0.5 mm / 10 mm) = 1.22 × 0.05 = 0.061; θ ≈ arcsin(0.061) ≈ 3.5 degrees, a 

relatively modest divergence half-angle in the far zone for this given aperture-to-wavelength ratio, 

illustrating how a larger aperture (relative to wavelength) produces less far-zone beam divergence. 

Option C is roughly ten times too small, consistent with a decimal-place error. Option B is roughly ten 

times too large. Option D does not correctly reflect the small-angle approximation appropriate for this 

calculated sine value. 

31. D. D. A 1.5D array typically uses a small number of elevational rows (commonly on the order of a 

handful, such as 3 to 7, varying somewhat by specific design) — enough to provide some real, limited 

electronic elevational control (such as elevational focusing adjustment) beyond a standard 1D array's 

fixed lens-only elevational focus, but far fewer rows than a full 2D matrix array's much larger row 

count, which enables full electronic control (including true real-time volumetric 3D/4D acquisition) 

rather than just limited elevational adjustment. This is not exactly one row, which would instead 

describe a standard 1D array with no elevational electronic control at all (contradicting A); it is not 

hundreds of rows, which would instead approach a full 2D matrix array's design, not the more limited 

1.5D category (contradicting B); and the row count is not simply always identical to azimuthal element 

count by definition, an inaccurate generalization (contradicting C). 

32. B. B. A curved (convex) array's individual elements are arranged along the array's own curved, 

convex physical surface, with each element oriented at a slightly different angle following that curve — 

this physical curved arrangement, combined with the beamforming approach used, is what produces the 

array's characteristic diverging scan-line geometry and widening field of view with depth. This is not a 

flat, straight-line arrangement, which would instead describe a linear array's element geometry, not a 

curved array's (contradicting A); the elements follow a specific, deliberate curved geometric pattern 

along the array's physical curvature, not a random arrangement with no consistent pattern (contradicting 

C); and elements are distributed along the entire curved array surface, not concentrated only at its two 

extreme ends with a gap in the middle (contradicting D). 

33. D. D. A dual-crystal-stack design physically incorporates two separate piezoelectric crystal layers 

within the probe, each specifically optimized and tuned for its own distinct frequency, offering a way to 

access two well-optimized specific frequencies, in contrast to a frequency-agile broadband single-crystal 

design, which instead uses one crystal engineered to perform reasonably well continuously across a 

range of frequencies rather than being individually optimized for two specific discrete values. This is not 

a claim that the dual-crystal-stack design lacks piezoelectric material altogether, an inaccurate and 

nonsensical claim given its very name (contradicting A); the two designs are meaningfully different in 

their physical construction and frequency-access approach, not functionally and physically identical 

(contradicting B); and the dual-crystal-stack design specifically allows selection between (at least) two 
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distinct frequencies via its two crystal layers, not being limited to only one single fixed frequency with 

no selection at all (contradicting C). 

34. C. C. Because a single failed element represents only a small fraction of a modern array's many total 

active elements, its loss can be subtle enough that it does not always produce an obviously visible defect 

on routine clinical images, particularly if the failure is partial or affects a less critical portion of the 

aperture — this is precisely why dedicated element-integrity testing (rather than relying solely on 

routine clinical image review) is a recommended part of a transducer QA program to catch element-level 

failures that might otherwise go unnoticed. This directly contradicts a claim that element failure always 

produces an immediately obvious defect on every image (A), since subtle single-element loss 

specifically can escape casual visual detection; element failure is a real, recognized transducer failure 

mode, not something impossible in any modern design (contradicting B); and routine clinical images do 

not specifically highlight individual element function in a way that would make any single element's 

failure immediately obvious, contradicting D. 

35. C. C. A dedicated CW Doppler pencil probe's handle is generally designed as a slim, often pen-like 

grip supporting precise, steady positioning and fine adjustment needed for accurate, sustained signal 

acquisition from a specific vessel or the fetal heart, a design distinct from a bulkier imaging transducer's 

ergonomic grip, which instead supports the active sweeping and angling motion characteristic of real-

time 2D scanning. This is not a design incorporating a built-in imaging screen in the handle itself, an 

unrelated and inaccurate feature claim (contradicting A); the probe does have a real, distinct handle, not 

requiring direct handling by the cable alone with no handle at all (contradicting B); and transducer 

handles are made of practical, durable materials such as engineered plastics, not exclusively glass, an 

impractical and inaccurate material claim (contradicting D). 

36. D. D. A phased array's practical maximum steering angle is limited in part by grating lobe artifacts, 

which become increasingly prominent as the steering angle increases toward the array's practical limits, 

since grating lobe angle and amplitude are related to element spacing relative to wavelength and steering 

angle together — beyond a certain steering angle, image quality degradation from these artifacts 

becomes clinically unacceptable, effectively capping the practically useful steering range even though 

the electronics could theoretically attempt to steer further. This practical steering limit has no 

relationship to the color box size, a separate Doppler display parameter unrelated to phased-array 

steering limits (contradicting A); it is not determined by the patient's body mass index, a patient-related 

factor rather than a transducer/beamforming design limitation (contradicting B); and it is not determined 

by the display's dynamic range setting, a separate image-processing parameter (contradicting C). 

37. D. D. Single-crystal piezoelectric materials such as PMN-PT can offer higher electromechanical 

coupling efficiency (more effective conversion between electrical and mechanical/acoustic energy) than 

traditional PZT ceramic, a property that can translate into potential improvements in transducer 

sensitivity and bandwidth — though this potential benefit is generally weighed against the greater 

manufacturing cost and complexity of single-crystal materials, an ongoing engineering trade-off. This 

directly contradicts a claim that single-crystal materials are always significantly less expensive to 
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manufacture, which reverses the actual typical cost relationship, since single-crystal materials are 

generally more costly and complex to produce (contradicting A); single-crystal materials are, in fact, 

used in various diagnostic transducer applications, not excluded from diagnostic ultrasound use 

altogether (contradicting B); and the two material types do not have identical coupling efficiency, since 

this coupling-efficiency difference is precisely the recognized distinction being described (contradicting 

C). 

38. B. B. The acoustic lens's f-number describes the ratio of its elevational focal length to its aperture 

width, conceptually analogous to the F-number used elsewhere to describe a focused aperture's geometry 

(such as in the general focal-length-to-aperture-width relationship affecting focal beam width), 

providing a standardized way to characterize the fixed elevational focusing geometry a given lens design 

provides. This is not a description of the transducer's operating frequency range, a separate electronic 

specification unrelated to the lens's geometric focusing ratio (contradicting A); it is not a description of 

the lens material's chemical composition, a separate materials property (contradicting C); and it has no 

relationship to the array's total element count, a separate hardware specification (contradicting D). 

39. D. D. Gradual sensitivity drift from material aging can potentially affect elements somewhat 

unevenly across an array, since manufacturing variation and use-related factors (such as differing 

mechanical stress or thermal exposure across different positions in the array) are not necessarily 

perfectly uniform for every individual element, meaning some elements may show more pronounced 

drift than others rather than every element aging in an absolutely identical, uniform fashion. This 

contradicts an absolute claim of perfectly uniform, identical aging across every single element with no 

possible variation at all (A); aging effects are not restricted only to elements at the exact physical center 

with all others entirely unaffected, an overly specific and inaccurate localization claim (contradicting B); 

and while cable-related issues are a separate possible failure mode, aging-related sensitivity drift 

specifically affects the piezoelectric elements themselves, not exclusively the cable with the elements 

entirely unaffected (contradicting C). 

40. B. B. Verifying that a test phantom or test object is appropriate for a specific transducer's actual 

frequency range before acceptance testing matters because using an incompatible phantom (such as one 

designed for a very different frequency range) could produce misleading or genuinely invalid test 

results, potentially causing a truly defective transducer to pass testing or a genuinely functional 

transducer to appear to fail, undermining the entire purpose of performing acceptance testing in the first 

place. This directly contradicts a claim that phantom compatibility has no bearing on test validity at all 

(A); phantoms are not, in fact, universally compatible with every transducer frequency range, 

contradicting the sweeping claim in C that no verification is ever needed; and phantom-frequency 

compatibility is relevant to basic B-mode element-integrity testing as well as Doppler-specific testing, 

not limited only to the latter (contradicting D). 

41. C. C. Because a dedicated CW Doppler probe uses two physically separate crystals (one 

continuously transmitting, one continuously receiving) set at a fixed physical angle to each other, there 

is a specific depth at which the two crystals' respective beams are designed to geometrically overlap 



42 

most effectively — this represents the probe's fixed focal depth, a design determined by the fixed 

physical crystal geometry rather than any electronically adjustable focusing mechanism. This is not the 

same as a standard imaging array's electronically adjustable focal zone concept, since CW probes use 

fixed physical crystal geometry, not electronic focusing at all (contradicting A); it does not continuously 

change throughout the cardiac cycle, remaining a fixed geometric property of the probe's physical 

crystal arrangement (contradicting B); and this concept of an effective overlap depth does apply 

meaningfully to CW probe design, not being irrelevant to CW Doppler probes altogether, contradicting 

D. 

42. C. C. A '1.75D' array design generally incorporates a somewhat greater number of elevational rows, 

and correspondingly more elevational electronic control, than a typical 1.5D design, occupying an 

intermediate position on the capability spectrum, while still generally falling short of a full 2D matrix 

array's complete elevational addressability and full volumetric acquisition capability. This is not the 

same design and capability as a standard 1D array, which would instead have no elevational electronic 

rows at all (contradicting A); it is not the same as a full 2D matrix array either, since it specifically falls 

short of full matrix capability, which is the entire point of it being an intermediate category 

(contradicting B); and it retains meaningful elevational focusing capability, generally more than a 1.5D 

design, not having no elevational focusing capability whatsoever as claimed in D. 

43. B. B. A secure, positive locking mechanism at the transducer connector prevents accidental 

disconnection during active use (such as from an inadvertent tug on the cable), which could otherwise 

interrupt an exam at an inconvenient moment or, in some cases, risk damage to the delicate connector 

pins from an improper or repeated disconnection under tension — a genuine functional safety and 

equipment-protection feature, not merely a matter of convenience. This locking mechanism has no effect 

on the transducer's operating frequency, an unrelated electronic parameter (contradicting A); it does not 

eliminate the separate, ongoing need for cable strain relief, a different protective feature addressing a 

different mechanical stress point along the cable rather than at the connector interface itself 

(contradicting C); and it serves a real, functional mechanical purpose, not a purely cosmetic one with no 

actual function, contradicting D. 

44. C. C. Transducer handle and grip ergonomics, considered separately from cable-routing-related 

ergonomic factors, primarily address reducing hand and wrist strain arising from the specific grip 

posture and pressure a sonographer must sustain to hold and manipulate the probe throughout a scan, a 

distinct contributor to occupational musculoskeletal strain risk alongside broader body/workstation 

positioning factors. This has no relationship to the transducer's actual acoustic output power delivered to 

the patient, an entirely separate acoustic parameter (contradicting A); it does not affect the system's 

maximum scanning depth, an unrelated imaging parameter (contradicting B); and it has no relationship 

to the displayed image's dynamic range setting, a separate image-processing parameter unrelated to 

physical handle grip ergonomics (contradicting D). 

45. A. A. In some transducer designs, the effective (active) aperture actually used for forming a given 

scan line can differ from the transducer's total physical element count, since not every physical element 
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is necessarily active for every single scan line — a dynamic or selectable sub-aperture strategy (such as 

with dynamic aperture control) can activate different subsets of the total available elements depending 

on depth, focusing strategy, or specific scan-line requirements, rather than always using every single 

physical element for every line. This directly contradicts a claim that the two values are always exactly 

identical for every scan line in every design with no possible variation at all (B); there is, in fact, a real 

and meaningful relationship between effective aperture and total element count worth understanding, not 

no relationship at all (contradicting C); and this potential difference between effective aperture and total 

element count is not something that depends specifically on operating at only the single lowest possible 

frequency setting, an arbitrary and inaccurate condition (contradicting D). 

46. C. C. Automated uterine volume software applies the standard ellipsoid volume formula (length × 

width × height × 0.523) to the three dimensions measured by the sonographer, automatically calculating 

an estimated uterine volume without requiring manual multiplication for this routinely performed 

measurement. This is not a tool that measures the ovaries instead of the uterus despite its name 

(contradicting A); it is the opposite of requiring the entire calculation to be performed manually with no 

software assistance (contradicting B); and it provides a specific numeric volume estimate, not merely a 

vague qualitative impression with no numeric output (contradicting D). 

47. D. D. An auto-trace feature that derives PSV, EDV, and RI together works by automatically 

identifying the peak (systolic) and trough (end-diastolic) points along one traced spectral envelope, then 

calculating all three related parameters directly from those same shared detected points, rather than 

requiring the sonographer to separately identify and measure each parameter one at a time from scratch. 

This is not a feature requiring three entirely separate manual measurements with no shared tracing 

efficiency at all (contradicting A); it specifically derives velocity-based parameters, not merely heart rate 

with no velocity information (contradicting B); and it provides specific numeric values for all three 

parameters, not merely a vague categorical flag with no actual numbers (contradicting C). 

48. C. C. An annotation arrow tool allows the sonographer to visually point to and highlight a specific 

structure or finding directly on the image itself, a quick, purely visual way to draw attention to a 

particular location without necessarily needing to also type an accompanying text label, useful when the 

finding's location, rather than a specific descriptive label, is what needs emphasis. This arrow tool does 

not itself diagnose the structure it points to, remaining a visual-marking tool rather than an interpretive 

one (contradicting A); it does not permanently alter the underlying acquired image data at that location, 

remaining an overlay annotation rather than a data modification (contradicting B); and it supplements, 

rather than replaces, other forms of image documentation such as measurements and written reports 

(contradicting D). 

49. D. D. An elastography propagation map displays the pattern of shear wave propagation across the 

sampled region of interest, allowing the operator to visually assess whether the wave propagated 

smoothly and predictably (supporting confidence in the resulting stiffness value) or showed irregular, 

disrupted propagation (suggesting the measurement may be less reliable and should potentially be 

repeated) — a visual quality-assessment tool complementing the numeric stiffness value itself. This 
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propagation map does not display the patient's heart rate, an unrelated physiologic parameter 

(contradicting A); it does not display the transducer's operating frequency, a separate acquisition 

parameter (contradicting B); and it has no relationship to the color Doppler scale, an entirely separate 

Doppler-specific display parameter (contradicting C). 

50. A. A. Tracking serial post-void residual volume measurements over multiple visits allows the 

clinician to monitor whether a patient's bladder-emptying function is improving, worsening, or 

remaining stable over the course of clinical management (such as after a treatment intervention), 

providing longitudinal information a single isolated measurement alone would not capture. This directly 

contradicts a claim of providing no information beyond a single isolated measurement (B), since the 

trend itself is additional, clinically useful information; the trend feature does not itself diagnose the 

specific underlying cause of urinary retention, which requires broader clinical correlation (contradicting 

C); and it does not replace the ongoing need to actually perform each individual post-void residual 

measurement, upon which the trend itself depends (contradicting D). 

51. A. A. A crop-box tool allows the operator to digitally remove a selected portion of the rendered 3D 

volume — commonly used to remove an overlying, obscuring structure (such as a fetal limb or the 

umbilical cord positioned in front of the face) that blocks the view of a deeper structure of clinical 

interest — improving visualization of that target structure within the render without requiring a new 

acquisition. This crop tool does not itself diagnose any abnormality in the remaining visible portion, 

remaining a visualization tool rather than an interpretive one (contradicting B); cropping for display 

purposes is generally a reversible rendering adjustment applied to a view of the data, not necessarily a 

permanent, irreversible deletion of the original underlying acquired dataset (contradicting C); and it is 

applied to an already-acquired 3D volume, not something that replaces the need for that original 

acquisition in the first place (contradicting D). 

52. B. B. An outlier-flagging feature prompts the sonographer to double-check a newly entered 

measurement that falls well outside the typically expected range, which could reflect a simple 

transcription or caliper-placement error, a technical mismeasurement, or alternatively a genuinely 

unusual clinical finding warranting closer attention and correlation — the flag itself does not determine 

which of these is the case, but appropriately draws attention for the sonographer's own judgment. This is 

not a feature that automatically corrects the value to a system-determined answer without sonographer 

input, which would be inappropriate given the flag cannot itself distinguish error from a genuine finding 

(contradicting A); it does not permanently prevent the flagged value from ever being saved if the 

sonographer confirms it is accurate, since a genuinely unusual but accurate finding should still be 

recorded (contradicting C); and outlier flagging can apply to simple B-mode caliper measurements as 

well as Doppler-based ones, not being restricted only to the latter (contradicting D). 

53. D. D. Automatically overlaying the relevant measured values directly onto a printed hard-copy 

image provides a self-contained physical record where those values are immediately visible right 

alongside the image itself, useful in contexts (such as a physical patient chart insert, or when a printed 

copy is specifically requested) where a separate accompanying digital or paper document listing the 
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values might otherwise be needed or could become separated from the image. This is not a description 

of an electronic-only EMR transmission process, since the described feature specifically involves a 

printed hard copy (contradicting A); it does not eliminate the separate, ongoing value of also 

maintaining digital storage of the same image and values (contradicting B); and it has no effect on 

acoustic output power for that specific printed image, an unrelated separate acquisition parameter 

(contradicting C). 

54. B. B. Tissue Doppler Imaging uses specialized filter settings tuned to detect the relatively low-

velocity, high-amplitude signal characteristic of myocardial wall motion, essentially the opposite 

filtering approach from standard color Doppler, which instead uses a wall filter specifically to reject this 

same low-velocity, high-amplitude tissue signal in favor of detecting the comparatively higher-velocity, 

lower-amplitude signal from blood flow — TDI displays myocardial motion/velocity as a color overlay 

for assessing cardiac wall motion and function. This directly contradicts a claim that TDI cannot be 

displayed as a color overlay at all, since color-overlay display is precisely how TDI is typically shown 

(contradicting A); TDI specifically provides myocardial motion/velocity information, not merely heart 

rate with no velocity information (contradicting C); and TDI assesses myocardial wall tissue motion 

generally, not being used exclusively for coronary artery blood flow assessment specifically 

(contradicting D). 

55. D. D. A free-form virtual ruler tool allows the sonographer to trace a curved or irregular path — 

such as along a tortuous vessel or an irregularly shaped structure's border — and obtain a cumulative 

distance measurement following that actual curved path, providing a more clinically meaningful 

measurement than a simple straight-line, two-point caliper distance would give for a structure that is not 

itself straight. This free-form tool does not itself diagnose the structure being measured, remaining a 

measurement tool rather than an interpretive one (contradicting A); it specifically adds curved-path 

measurement capability beyond what a standard straight-line caliper alone provides, not being limited to 

the same straight-line-only capability (contradicting B); and it does not permanently alter the underlying 

acquired image data along the measured path, remaining a measurement overlay rather than a data 

modification (contradicting C). 

56. C. C. Automated carotid plaque characterization software analyzes grayscale features such as 

echogenicity and internal heterogeneity to help assess the plaque's relative risk characteristics — for 

example, a heterogeneous or predominantly hypoechoic plaque composition has been associated in 

various studies with relatively less stable plaque features — supplementing standard stenosis-severity 

grading (based on velocity criteria) with additional information about the plaque's own composition, 

which stenosis-severity grading alone does not directly capture. A plaque does not have a blood type, an 

entirely inapplicable and nonsensical concept for this software's actual function (contradicting A); the 

software specifically analyzes the plaque's own composition, not merely residual lumen diameter with 

no plaque analysis at all (contradicting B); and it does not directly measure the patient's systemic 

cholesterol level from the ultrasound image, an unrelated laboratory parameter not obtainable this way 

(contradicting D). 



46 

57. C. C. An auto-gate tracking feature automatically repositions the Doppler sample volume to follow a 

structure that moves during the cardiac cycle, respiratory cycle, or from patient motion, maintaining 

accurate, continuous sample volume positioning on the intended target without requiring the 

sonographer to continuously and manually reposition the sample volume by hand throughout the 

acquisition. This feature does not itself diagnose any abnormality within the tracked vessel, remaining a 

positioning-assistance tool rather than an interpretive one (contradicting A); it still requires the 

sonographer to initially select the vessel or structure to be tracked before automatic tracking can begin, 

not eliminating this initial selection step entirely (contradicting B); and it has no effect on acoustic 

output power during tracking, an unrelated separate output parameter (contradicting D). 

58. A. A. An auto-select-best-frame feature analyzes the frames within an acquired cine loop against a 

defined criterion relevant to the specific measurement being made (such as identifying the frame 

showing maximal chamber dimension at end-diastole, or minimal dimension at end-systole), 

automatically identifying and presenting the frame that best meets that criterion for the sonographer's 

use, rather than requiring an entirely manual frame-by-frame review to find the optimal frame. This is 

the opposite of requiring entirely manual review with no automated assistance at all (contradicting B); it 

does not select a frame entirely at random with no relationship to the actual measurement criterion, 

which would defeat the feature's purpose (contradicting C); and it does provide genuine frame-selection 

assistance, not functioning identically to having no such feature at all (contradicting D). 

59. B. B. A dynamic needle trajectory prediction continuously recalculates and updates its projected 

path display in real time as the transducer's angle or position changes during the procedure, rather than 

showing one single fixed static line corresponding to only the guide bracket's fixed default geometry — 

this dynamic updating can better reflect the actual current trajectory as the operator makes fine 

positional adjustments throughout the procedure. This is not a feature requiring no calibration at all, 

unlike a static overlay, since calibration accuracy remains just as relevant (arguably more so, given its 

more complex real-time calculation) to a dynamic prediction feature (contradicting A); it can, in fact, be 

used together with a needle-guide bracket attachment, not being incompatible with bracket use 

altogether (contradicting C); and it remains a visual guidance display, not a feature that automatically 

physically inserts the needle on behalf of the operator (contradicting D). 

60. B. B. Full fetal biometry percentile growth-chart integration plots each measured biometric 

parameter (such as biparietal diameter, head circumference, abdominal circumference, and femur length) 

against an appropriate reference growth chart for the pregnancy's gestational age, automatically 

displaying the corresponding percentile for each individual parameter, supporting a more complete 

growth assessment than a single isolated measurement's raw value alone would provide. This is not a 

feature providing no percentile information at all, since percentile comparison against a reference chart 

is precisely its central function (contradicting A); it specifically measures fetal, not maternal, growth 

parameters, despite any superficial naming similarity (contradicting C); and it performs this percentile 

lookup and plotting automatically within the software, not requiring the sonographer to manually consult 

a separate paper reference chart for each parameter (contradicting D). 
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61. C. C. A multi-parametric composite summary view consolidates B-mode, elastography, and Doppler 

findings from the same exam and the same structure of interest into one integrated on-screen display, 

giving the interpreting physician a consolidated view of how these related findings correspond to each 

other for that same lesion, rather than needing to mentally correlate entirely separate, disconnected 

displays reviewed one at a time. This composite view does not itself generate a final diagnosis with no 

further physician interpretation needed, remaining a display-organization tool rather than an autonomous 

diagnostic one (contradicting A); the underlying acquisitions for each modality still occur as their own 

respective steps, not literally simultaneously with no separate steps at all (contradicting B); and it 

specifically requires the underlying Doppler and elastography data to already have been acquired in 

order to display them together, not eliminating the need to acquire that data in the first place 

(contradicting D). 

62. A. A. A peak-hold feature captures and continuously displays the single highest velocity value 

detected at any point during the scan, helping ensure that a brief, potentially easily missed peak velocity 

moment (such as during a transient stenotic jet as the sample volume or angle briefly aligns optimally) is 

reliably captured and retained for review, rather than risking that moment being missed if the 

sonographer happens to only be observing the instantaneous displayed value at a different point in time. 

This feature does not calculate the patient's average heart rate over the scan, an unrelated separate 

parameter (contradicting B); it does not eliminate the sonographer's need to actively observe the spectral 

display during the scan, remaining a helpful supplement rather than a substitute for active observation 

(contradicting C); and peak-hold functionality can apply to pulsed-wave Doppler as well as continuous-

wave, not being restricted only to CW mode (contradicting D). 

63. B. B. Overly aggressive border-smoothing, while intended to produce a cleaner-looking detected 

border for measurement purposes, could smooth away a genuinely irregular true anatomic border — 

such as a truly lobulated or irregular lesion margin, which can itself be a clinically relevant diagnostic 

feature — potentially masking or misrepresenting that genuine irregularity rather than simply removing 

measurement noise. This directly contradicts a claim that it always improves accuracy with no possible 

downside at all (A); the algorithm specifically and directly changes the displayed border's appearance, 

the opposite of having no effect on it (contradicting C); and border smoothing is a display/detection 

processing adjustment, not a fix for an underlying image-quality problem actually causing a genuinely 

jagged raw appearance, which would instead require addressing focus, gain, or frequency directly 

(contradicting D). 

64. A. A. A manual line-density control allows the sonographer to directly adjust the number of scan 

lines used to form each B-mode frame, involving a direct trade-off between lateral resolution/image 

detail (more lines generally providing finer detail) and frame rate (more lines requiring more total 

acquisition time per frame, reducing frame rate) — a manually adjustable parameter for situations where 

the sonographer wants to deliberately prioritize one of these two competing factors over the other for a 

specific clinical need. This control does not affect acoustic output power, an unrelated separate 

parameter (contradicting B); it does not eliminate the underlying physical relationship between line 

density and frame rate, which remains a real trade-off regardless of how the control is set (contradicting 
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C); and it specifically affects grayscale (B-mode) image formation, not being limited only to changing 

color Doppler scale with no grayscale effect (contradicting D). 

65. C. C. Color Doppler persistence averages color-flow information across several consecutive frames, 

smoothing the color display and reducing color-signal noise or frame-to-frame flicker, functioning 

analogously in concept to B-mode grayscale persistence, but applied specifically to the color-flow 

overlay data rather than the underlying grayscale image — as with any persistence/averaging technique, 

excessive color persistence can reduce temporal responsiveness to genuinely rapidly changing flow. 

This directly contradicts a claim of having no relationship to color frame averaging at all, applying only 

to grayscale (A), since color-specific persistence is precisely the feature being described; it does not 

eliminate the Nyquist limit, which remains governed by PRF regardless of any persistence/averaging 

applied afterward (contradicting B); and it remains a color Doppler display processing feature, not a 

conversion into an entirely different spectral display mode (contradicting D). 

66. C. C. Automated ascites volume estimation software analyzes the measured extent of anechoic 

(fluid) area or depth across one or more standard abdominal views to generate an estimated fluid 

volume, useful in non-trauma clinical contexts such as monitoring ascites in liver disease or other 

conditions causing free intraperitoneal fluid accumulation over time, distinct from a trauma-specific 

FAST-exam estimation tool oriented toward acute traumatic hemoperitoneum assessment. This is the 

opposite of requiring the entire estimate to be performed with no software assistance at all (contradicting 

A); it specifically analyzes fluid, not solid organ dimensions, with no fluid-specific component 

(contradicting B); and it provides a specific numeric volume estimate, not merely a vague qualitative 

categorization with no actual numeric value (contradicting D). 

67. D. D. A real-time focal zone auto-track feature continuously repositions the active focal zone to 

align with wherever the sonographer places the region-of-interest cursor, keeping the zone of best lateral 

resolution aligned with the specific structure currently being actively evaluated, without requiring 

separate, repeated manual focal-zone depth adjustments each time attention shifts to a different structure 

or depth. This tracking feature does not itself diagnose any abnormality within the region of interest, 

remaining a focusing-assistance tool rather than an interpretive one (contradicting A); it still requires the 

sonographer to actively place the region-of-interest cursor in the first place, not eliminating that initial 

placement step (contradicting B); and it has no effect on acoustic output power within the tracked 

region, an unrelated separate output parameter (contradicting C). 

68. D. D. A spectral gain floor auto-calibration performed at the start of an exam establishes an 

appropriate baseline starting point for gain, calibrated to the specific current patient and setup 

conditions, which the sonographer can then further fine-tune manually as needed once scanning begins, 

rather than starting every single exam from an arbitrary, non-patient-specific default gain value each 

time. This auto-calibration does not permanently fix the gain setting with no further adjustment possible 

afterward, since manual fine-tuning during the exam remains available and often necessary 

(contradicting A); it has no effect on the transducer's transmitted acoustic power, an unrelated separate 
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output parameter (contradicting B); and it does not eliminate the sonographer's ongoing ability or need 

to manually adjust gain further during the exam as conditions require (contradicting C). 

69. A. A. A preset annotation library speeds up routine image labeling by allowing the sonographer to 

quickly select a common, frequently used label (such as standard anatomic names or scan-plane 

descriptors) from a list, rather than needing to type free text for every single routine annotation, 

improving workflow efficiency for the many labels that are used repeatedly across different exams. This 

library tool does not itself diagnose any structure selected from it, remaining a labeling-efficiency tool 

rather than an interpretive one (contradicting B); it typically supplements, rather than eliminates, the 

separate ability to also type custom free-text annotations when a preset label does not fit a specific 

situation (contradicting C); and it has no effect on acoustic output power for a specifically labeled 

image, an unrelated separate output parameter (contradicting D). 

70. C. C. Automated pleural effusion volume estimation software applies an established formula relating 

the measured dimensions of the effusion (such as its measured depth on a standard view, sometimes 

combined with additional measurements depending on the specific formula used) to an estimated fluid 

volume, supporting clinical decisions such as whether a thoracentesis may be indicated or helping track 

effusion size over serial exams. This is the opposite of requiring the entire estimate to be performed 

manually with no software assistance at all (contradicting A); it specifically analyzes the pleural fluid 

collection, not lung parenchyma dimensions with no fluid-specific component (contradicting B); and it 

provides a specific numeric volume estimate, not merely a vague categorical flag with no actual numeric 

value (contradicting D). 

71. C. C. A manual color Doppler steering-angle override on a linear array allows the sonographer to 

select a steered angle for the color Doppler beam specifically (independent of, or overriding, the 

grayscale image's own default perpendicular orientation), improving the resulting Doppler angle relative 

to a vessel running parallel to the skin surface, which would otherwise be insonated at a poor, close-to-

90-degree angle by the array's default unsteered beam. This override does not eliminate the need to 

consider Doppler angle at all, since it specifically exists to help achieve a more favorable angle, not to 

make angle irrelevant (contradicting A); it has no effect on acoustic output power within the color box, 

an unrelated separate output parameter (contradicting B); and it does not replace the Doppler equation's 

fundamental angle dependence, which remains the underlying physics the steering override is 

specifically working to optimize, not eliminate (contradicting D). 

72. D. D. An on-screen harmonic frequency readout allows the sonographer to know exactly which 

specific harmonic frequency is currently being processed and displayed during tissue harmonic imaging, 

supporting more informed decisions about frequency selection appropriate to the specific depth and 

structure currently being evaluated, rather than harmonic frequency being an entirely opaque, unknown 

background process. This readout does not itself diagnose any abnormality present in the image, 

remaining an informational display rather than an interpretive tool (contradicting A); harmonic imaging 

still requires transmission at a fundamental frequency, from which the harmonic component is generated 

through nonlinear propagation, not eliminating the fundamental transmission altogether (contradicting 
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B); and it has no effect on the transducer's total physical element count, a fixed hardware property 

unrelated to this display readout (contradicting C). 

73. A. A. Automated gallbladder polyp size tracking compares the polyp's currently measured size 

against its previously recorded size from a prior exam, displaying the interval change (growth, stability, 

or regression) between the two exams — clinically useful since polyp growth over time is itself a 

relevant factor in management decisions, distinct from a single isolated wall-thickness measurement on 

one exam alone. This is not a feature measuring only wall thickness with no polyp-specific tracking 

component at all (contradicting B); it retrieves and compares the prior value automatically within the 

software, not requiring the sonographer to manually recall that specific prior numeric value from 

memory (contradicting C); and it displays actual numeric size values for comparison, not merely a vague 

categorical flag with no numbers shown at all (contradicting D). 

74. B. B. A waveform-overlay feature displays two different vessels' previously acquired spectral traces 

together on one shared graph, allowing direct visual comparison of waveform shape, relative timing, or 

relative velocity between the two vessels side by side, rather than needing to mentally compare two 

entirely separate traces reviewed one at a time at different points during the exam. This overlay feature 

does not itself diagnose any abnormality present in either vessel, remaining a comparison-display tool 

rather than an interpretive one (contradicting A); it specifically requires that spectral traces from more 

than one vessel already be acquired in order to overlay and compare them, not eliminating that 

underlying multi-vessel acquisition need (contradicting C); and it has no effect on acoustic output power 

for the overlaid traces, an unrelated separate output parameter tied to live acquisition, not this offline 

comparison display (contradicting D). 

75. A. A. Automatic units adjustment displays a measured value in whichever unit (cm or mm) produces 

a more readable, conveniently scaled number for that specific structure's actual measured size, rather 

than being locked to one fixed unit that might otherwise display an inconveniently small decimal (such 

as 0.3 cm) or an unwieldy larger number, improving practical readability without changing the actual 

underlying measured value itself. This is not a feature that changes the actual underlying measured 

value, only its displayed unit and corresponding numeric representation of that same actual value 

(contradicting B); it typically does not eliminate the sonographer's separate ability to manually select 

and lock in a preferred fixed unit if desired, remaining a convenience default rather than a forced, 

unchangeable setting (contradicting C); and automatic unit scaling applies to simple B-mode caliper 

measurements just as it can to other measurement types, not being restricted only to Doppler-based 

measurements (contradicting D). 

76. D. D. A per-vessel protocol timer tracks the time spent specifically on each individual required 

vessel within a multi-vessel Doppler protocol (such as a comprehensive renal or mesenteric duplex 

requiring many separate vessel assessments), helping the sonographer gauge pacing throughout the 

exam and recognize if a particular vessel is taking unexpectedly long relative to the overall protocol's 

typical time allocation, distinct from a single overall exam-duration timer that would not provide this 

same per-vessel pacing detail. This per-vessel timer has no relationship to the system's maximum 
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scanning depth, an unrelated imaging parameter (contradicting A); it does not track the patient's heart 

rate, an unrelated physiologic parameter (contradicting B); and it does not track cumulative acoustic 

output power across the exam, an unrelated separate output-tracking concept (contradicting C). 

77. D. D. Doppler shift = (2 x transmit frequency x velocity x cos angle) / propagation speed = (2 x 

8,000,000 Hz x 0.35 m/s x 0.819) / 1540 m/s ≈ 2489 Hz. Option A is roughly 60% of the correct value, 

consistent with an arithmetic error. Option B is roughly 20% higher than correct. Option C is roughly 

30% of the correct value, consistent with omitting part of the calculation. 

78. A. A. Nyquist limit = PRF/2 = 3250 Hz; max velocity = (Nyquist limit x propagation speed) / (2 x 

transmit frequency x cos angle) = (3250 x 1540 m/s) / (2 x 5,000,000 Hz x 0.707) ≈ 3.53 m/s ≈ 353 

cm/s. Option B is roughly half the correct value, consistent with omitting a needed doubling. Option C is 

roughly double the correct value. Option D is roughly one-quarter the correct value, none reflecting the 

correctly rearranged Doppler equation. 

79. A. A. RI = (90-15)/90 = 75/90 ≈ 0.83, a relatively elevated resistive index for a native renal artery 

(normal generally below approximately 0.7), potentially suggesting increased downstream vascular 

resistance warranting clinical correlation. Option B (0.17) is roughly the inverse relationship of the 

correct answer. Option C (6.0) results from dividing PSV by EDV directly rather than applying the 

correct RI formula. Option D (1.17) exceeds 1, a value not possible for a correctly calculated RI, since 

RI must fall between 0 and 1 by definition. 

80. C. C. PI = (PSV - EDV)/mean velocity = (80-20)/40 = 60/40 = 1.5, a pulsatility index value using 

mean velocity in the denominator, distinguishing PI's calculation from RI's use of peak systolic velocity 

alone in its own denominator. Option A (0.25) is far smaller than correctly calculating this ratio. Option 

B (2.0) does not correctly reflect the given values. Option D (4.0) results from an incorrect calculation, 

well above the correct value. 

81. C. C. Cross-sectional area = π x (radius)² = π x (0.3 cm)² ≈ 0.283 cm²; volume flow rate = area x 

mean velocity = 0.283 cm² x 30 cm/s ≈ 8.5 cm³/s (mL/s). Option A is well below the correctly calculated 

value. Option B approximately equals diameter multiplied by velocity, an incorrect substitute for the 

correct area-based formula. Option D approximately equals the velocity value alone plus a small 

addition, not correctly incorporating the calculated cross-sectional area at all. 

82. D. D. Velocity ratio = stenotic PSV / proximal PSV = 400/100 = 4, expressed as a 4:1 ratio, a value 

commonly used alongside the absolute stenotic PSV itself in grading arterial stenosis severity at various 

vascular sites. Option A (2:1) and Option B (8:1) do not correctly reflect the given values' actual ratio. 

Option C (1:4) inverts the correct ratio direction, expressing the proximal-to-stenotic ratio rather than 

the stenotic-to-proximal ratio being asked for. 

83. B. B. Neovascularity — new, abnormal blood vessels detected on color or power Doppler within a 

chronically thickened, painful Achilles tendon — is a recognized feature of chronic tendinosis 

(tendinopathy), reflecting the degenerative and reparative processes occurring within the tendon, distinct 
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from a normal, healthy tendon, which is characteristically avascular or shows only minimal internal 

Doppler signal. This is not a finding indicating a completely normal, healthy tendon, since 

neovascularity itself represents an abnormal finding (contradicting A); it is not restricted exclusively to 

the plantar fascia, since it is specifically described here in the context of the Achilles tendon 

(contradicting C); and Achilles tendon vascularity is well assessable with Doppler ultrasound, not 

requiring MRI exclusively (contradicting D). 

84. D. D. Active synovitis characteristically shows increased power Doppler signal within the thickened, 

hypertrophic synovial tissue lining the inflamed joint, a finding that correlates with active inflammatory 

disease activity and is used clinically to help monitor disease activity and treatment response in 

inflammatory arthritis conditions such as rheumatoid arthritis. This is the opposite of a completely 

avascular synovium, since increased, not absent, vascularity is the characteristic finding of active 

synovitis (contradicting A); this vascular synovitis finding is specifically associated with inflammatory 

arthritis, not restricted exclusively to osteoarthritis, a different, generally less inflammatory joint 

condition (contradicting B); and active synovitis does produce a real, detectable Doppler finding, not an 

absence of any detectable abnormality at all, contradicting C. 

85. B. B. A ganglion cyst, being a fluid-filled, cystic structure rather than a solid mass, characteristically 

shows absent internal vascularity on Doppler, though a thin rim of peripheral flow from the adjacent 

capsule or surrounding tissue may sometimes be seen — this absent-internal-flow pattern, combined 

with characteristic grayscale features (anechoic, well-circumscribed, posterior acoustic enhancement), 

helps distinguish it from a solid, potentially vascular soft-tissue mass that would instead show genuine 

internal flow. This is the opposite of extremely high-velocity, chaotic internal flow throughout, which 

would instead suggest a different, more concerning solid vascular process (contradicting A); ganglion 

cysts are common near various joints and tendon sheaths generally, not restricted exclusively to the wrist 

(contradicting C); and they are well assessable with Doppler and grayscale ultrasound, not requiring 

MRI exclusively (contradicting D). 

86. D. D. A lipoma, composed of mature, relatively metabolically quiescent fat tissue, characteristically 

shows minimal to absent internal vascularity on Doppler, distinct from a more cellular, actively growing 

soft-tissue mass (such as certain sarcomas) that would more typically demonstrate genuine internal 

vascular flow — this relatively avascular Doppler pattern, alongside characteristic grayscale features, 

supports (though does not solely confirm) a benign lipomatous diagnosis. This is the opposite of 

extremely high-velocity, chaotic flow throughout, which would instead suggest a different, more 

aggressively vascular process (contradicting A); lipomas commonly occur in subcutaneous locations, not 

restricted exclusively to the retroperitoneum (contradicting B); and lipomas are well characterized with 

standard ultrasound including Doppler, not requiring nuclear medicine imaging exclusively 

(contradicting C). 

87. C. C. A peripheral nerve sheath tumor characteristically shows variable, but often present, internal 

vascularity on Doppler, with the diagnosis further supported by characteristic grayscale features such as 

a fusiform (spindle) shape and demonstrated continuity with the parent nerve entering and exiting the 
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mass — Doppler vascularity alone is not the sole diagnostic feature, but contributes alongside these 

other characteristic findings. This is not a claim of a completely avascular mass with no detectable flow 

at all, since these tumors often do show real internal vascularity, not none at all (contradicting A); 

peripheral nerve sheath tumors can occur along various peripheral nerves generally, not restricted 

exclusively to the brachial plexus (contradicting B); and this is fundamentally an imaging, not an 

electrophysiologic, diagnosis, well assessable with ultrasound including Doppler, not requiring 

electromyography exclusively (contradicting D). 

88. D. D. Power Doppler assessment of the synovium in a child with juvenile idiopathic arthritis helps 

assess active synovial inflammation, with increased power Doppler signal within thickened synovium 

supporting active disease activity, complementing (rather than replacing) clinical joint examination in 

monitoring this pediatric inflammatory condition's activity and response to treatment over time. This 

does not determine the child's blood type, an entirely unrelated laboratory parameter (contradicting A); it 

supplements, rather than replaces, clinical examination of the joint, which remains an essential part of 

overall assessment (contradicting B); and it does provide genuinely useful information regarding disease 

activity, not none at all, contradicting C. 

89. B. B. An accessory spleen, being composed of the same normal splenic tissue as the main spleen, 

characteristically shows a vascular pattern on Doppler that matches normal splenic parenchymal 

vascularity, a helpful supporting feature (alongside its typical grayscale echotexture matching the main 

spleen) in identifying a small nodule near the spleen as accessory splenic tissue rather than a different 

type of mass, such as a lymph node or other soft-tissue lesion. This is not a claim of complete absence of 

detectable blood flow, since accessory splenic tissue is vascularized tissue, not an avascular structure 

(contradicting A); it is specifically located near the spleen (typically in the left upper quadrant near the 

splenic hilum), not restricted to the right upper quadrant, an inaccurate location for this specific left-

sided organ's accessory tissue (contradicting C); and it is well characterized with ultrasound including 

Doppler, not requiring nuclear medicine imaging exclusively (contradicting D). 

90. B. B. Rim hyperemia around a right lower quadrant fluid collection demonstrates increased 

peripheral vascularity consistent with an active inflammatory or infectious process surrounding the 

collection, supporting a diagnosis of abscess rather than a simple, non-infected fluid collection (such as 

a seroma), which would not typically be expected to show this same degree of inflammatory hyperemic 

rim vascularity. This is not a claim of a completely avascular collection with no surrounding 

inflammatory response, since the inflammatory rim hyperemia is precisely the supportive finding 

described (contradicting A); this rim-hyperemia pattern is a general inflammatory/infectious finding 

applicable to various fluid collections including in the appendiceal region, not restricted exclusively to 

the gallbladder (contradicting C); and Doppler ultrasound does contribute genuinely useful information 

to this assessment, not none at all, even though CT is also frequently used in this clinical context 

(contradicting D). 

91. A. A. Omental infarction, from torsion or other vascular compromise of the omentum, 

characteristically shows absent or significantly reduced internal Doppler flow within the affected, torsed 



54 

omental fat segment itself, sometimes with associated peripheral hyperemia in adjacent inflamed tissue 

reacting to the infarcted fat — a Doppler pattern supporting this diagnosis, which can otherwise 

clinically mimic appendicitis or other acute abdominal processes. This is not a completely normal, 

unremarkable Doppler pattern identical to healthy omentum, since the compromised blood flow to the 

torsed segment is precisely the abnormal finding supporting the diagnosis (contradicting B); omental 

infarction can occur in both pediatric and adult patients, not restricted exclusively to the pediatric 

population (contradicting C); and it is a real, imaging-diagnosable condition, with ultrasound (including 

Doppler) and other imaging contributing genuinely useful diagnostic information, not requiring 

laparoscopy exclusively with imaging contributing nothing (contradicting D). 

92. A. A. Doppler evaluation of a suspected tubo-ovarian abscess looks for increased peripheral 

vascularity or hyperemia around the complex adnexal mass, consistent with an active inflammatory or 

infectious process, considered alongside the characteristic complex cystic-and-solid grayscale 

appearance typical of this pelvic inflammatory disease complication. This is not a claim of a completely 

avascular mass with no detectable surrounding inflammatory response, since the inflammatory 

hyperemia is precisely the supportive Doppler finding (contradicting B); this condition is specifically 

associated with pelvic inflammatory disease in a sexually active population, not restricted to a virginal, 

never-sexually-active population, which would be an inaccurate epidemiologic characterization 

(contradicting C); and Doppler ultrasound does contribute genuinely useful diagnostic information to 

this evaluation, not requiring MRI exclusively (contradicting D). 

93. C. C. A Nabothian cyst, being a simple, fluid-filled cystic structure resulting from a blocked 

endocervical gland, characteristically shows absent internal vascularity on Doppler, consistent with its 

benign, simple cystic composition, alongside characteristic grayscale features (anechoic, well-

circumscribed, within the cervix) supporting this common, clinically insignificant incidental finding. 

This is the opposite of extremely high-velocity, chaotic internal flow, which would instead suggest a 

very different, more concerning solid vascular process rather than a simple cyst (contradicting A); 

Nabothian cysts commonly occur in reproductive-age patients as well, not restricted exclusively to a 

postmenopausal population (contradicting B); and they are well characterized with standard ultrasound 

including Doppler, not requiring MRI exclusively (contradicting D). 

94. D. D. Cervical ectopic pregnancy is evaluated with Doppler to identify peritrophoblastic flow 

specifically at the level of the cervix surrounding a gestational sac located below the internal cervical os, 

rather than within the normal uterine corpus location, distinguishing it both from a normal intrauterine 

pregnancy and from a cesarean scar ectopic, which implants at the site of a prior cesarean scar in the 

lower uterine segment rather than the cervix itself. This is not a claim of a completely avascular 

gestational sac with no surrounding trophoblastic flow at all, since peritrophoblastic vascularity is a real, 

expected finding supporting viable trophoblastic tissue at this implantation site (contradicting A); this 

condition can occur in patients with varying prior pregnancy histories, not restricted exclusively to those 

with no prior pregnancy at all (contradicting B); and Doppler ultrasound does contribute genuinely 

useful diagnostic information to this evaluation, not requiring MRI exclusively (contradicting C). 



55 

95. B. B. Molar pregnancy is evaluated with Doppler to identify variable, sometimes prominent, uterine 

vascularity, which in some cases can include areas resembling an arteriovenous-malformation-like 

pattern related to the abnormal trophoblastic tissue, considered alongside the characteristic complex, 

vesicular 'snowstorm' grayscale appearance that is the classic hallmark finding for this condition. This is 

not a claim of a completely avascular uterus with no detectable flow at all, since variable, sometimes 

prominent vascularity is the actual expected finding (contradicting A); molar pregnancy can occur in 

patients with varying prior pregnancy histories, not restricted exclusively to those who have never 

previously been pregnant (contradicting C); and Doppler ultrasound does contribute genuinely useful 

diagnostic information to this evaluation, not requiring MRI exclusively (contradicting D). 

96. C. C. A placental chorioangioma characteristically shows prominent internal vascularity on Doppler, 

reflecting its fundamental nature as a benign vascular tumor arising from placental tissue, with larger 

lesions sometimes associated with high-output physiologic consequences for the fetus (such as high-

output cardiac failure or fetal anemia from a large, hemodynamically significant lesion) that Doppler 

surveillance can help monitor. This is the opposite of a completely avascular mass with no detectable 

internal flow, since prominent, not absent, vascularity is the characteristic finding of this vascular tumor 

(contradicting A); chorioangiomas are connected to the fetal placental circulation, not restricted 

exclusively to a maternal circulation with no fetal vessel connection at all (contradicting B); and 

Doppler ultrasound does contribute genuinely useful surveillance information for this condition, not 

requiring MRI exclusively (contradicting D). 

97. B. B. Vasa previa is identified on Doppler by fetal vessels — demonstrating a fetal, not maternal, 

heart rate pattern on their spectral waveform — coursing across or in very close proximity to the internal 

cervical os, unprotected by placental tissue or the umbilical cord's normal insertion, a critical finding 

given the risk of catastrophic fetal hemorrhage if these unprotected vessels rupture during labor or 

membrane rupture. This is not a claim of a completely avascular finding with no vessels present at all, 

since the presence of these specific unprotected fetal vessels is precisely the finding being identified 

(contradicting A); vasa previa can occur in singleton pregnancies as well as twin pregnancies, not 

restricted exclusively to twins (contradicting C); and prenatal Doppler identification of this condition, 

allowing for planned, appropriately timed delivery, is a critical and well-established prenatal diagnostic 

capability, not a finding only identifiable after delivery has already occurred (contradicting D). 

98. D. D. A parathyroid adenoma is sometimes supported by a characteristic 'polar vessel sign' on 

Doppler, in which a feeding vessel is identified entering at one pole of the typically ovoid, hypoechoic, 

extrathyroidal lesion, a helpful supporting Doppler finding alongside the lesion's characteristic grayscale 

location and appearance distinct from the adjacent thyroid gland itself. This is not a claim of a 

completely avascular lesion with no detectable flow of any kind, since the polar vessel finding itself 

represents identifiable Doppler flow (contradicting A); a parathyroid adenoma is, by its underlying 

anatomy, typically located adjacent to but distinct from the thyroid gland itself, not within the thyroid 

parenchyma (contradicting B); and ultrasound, including Doppler, contributes genuinely useful 

diagnostic information for parathyroid localization, complementing rather than being replaced entirely 

by nuclear medicine imaging such as sestamibi scanning (contradicting C). 
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99. A. A. A general (though not solely diagnostic) pattern is that a reactive, benign lymph node tends to 

show a normal, centrally located hilar vascular pattern (vessels entering and radiating from the node's 

central hilum), while a node harboring metastatic disease tends to show peripheral, subcapsular, or 

otherwise aberrant, non-hilar vascular flow, reflecting disorganized tumor-related neovascularity — 

though this Doppler pattern alone is not considered solely diagnostic and is interpreted alongside other 

grayscale nodal features (size, shape, cortical thickening) and clinical context. This contradicts a claim 

that the two entities always show completely identical patterns with no distinguishing feature at all (B); 

both reactive and metastatic nodes are, in fact, assessable with Doppler, not only the metastatic type 

(contradicting C); and the general pattern described runs the opposite direction from what is claimed in 

D. 

100. B. B. Appropriate PW Doppler technique involves setting the scale/PRF to a value calculated to 

accommodate the anticipated maximum velocity at the expected insonation angle — high enough to 

avoid aliasing on the expected peak velocity, but not so unnecessarily high that sensitivity to genuinely 

slower flow components is sacrificed for no benefit — rather than defaulting to either an arbitrarily low 

setting (risking aliasing) or an arbitrarily maximal setting (unnecessarily sacrificing slow-flow 

sensitivity) without regard to the actual clinical scenario. Setting scale as low as possible while 

disregarding the anticipated velocity entirely (A) risks predictable aliasing on the expected peak 

velocity. PW Doppler can, in fact, be appropriately scaled for a very wide range of velocities when set 

thoughtfully, not being incapable of appropriate scaling for any velocity at all (contradicting C); and 

setting scale to the absolute maximum regardless of the actual anticipated velocity (D) would 

unnecessarily sacrifice sensitivity to any genuinely slower flow components present, which is not the 

appropriate technique described here. 

101. B. B. Because calculated velocity depends on dividing the measured Doppler shift by the cosine of 

the angle the system is told to use, if the true angle is actually a poor 80 degrees (small cosine, small true 

shift for a given velocity) but the system is instead set to assume the more favorable 55 degrees (larger 

cosine), the calculation will substantially underestimate the true velocity, since a genuinely small 

measured shift is being divided by a comparatively larger assumed cosine value than the true small one 

actually present. This is the opposite of an overestimation (contradicting A); the displayed velocity is not 

correct regardless of the angle discrepancy, since accurate angle correction is essential to the underlying 

calculation (contradicting C); and angle very much affects calculated velocity through the cosine term, 

contradicting the claim of no effect at all in D. 

102. D. D. Both an elevated absolute PSV of 350 cm/s and a markedly elevated velocity ratio of 5.2 

independently point toward a severe (high-grade) stenosis category, consistent with commonly used 

combined velocity-based carotid stenosis grading criteria, which typically use both the absolute PSV 

threshold and the velocity ratio together (since either criterion alone can occasionally be misleading in 

certain technical or physiologic circumstances) to support a more confident severity categorization when 

both independently agree. This is not consistent with a normal study, with no significant stenosis 

present, given how substantially elevated both values are compared with normal reference ranges 

(contradicting A); it is not consistent with only a mild stenosis category, which would show much more 
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modestly elevated values than those given here (contradicting B); and it is not consistent with only a 

moderate stenosis category, which would still show more modest elevation than the substantially 

elevated values given in this specific scenario (contradicting C). 

103. C. C. Serial S/D ratio trending, like other umbilical artery resistance-index trending, provides 

longitudinal monitoring of how placental vascular resistance is changing over time in a pregnancy with 

suspected placental insufficiency, potentially supporting closer surveillance if the trend continues to 

worsen, even before a more severe finding such as absent or reversed end-diastolic flow develops — 

trending over time can add information beyond a single isolated measurement's static snapshot alone. 

This directly contradicts a claim of no additional information whatsoever beyond a single measurement 

(A); an S/D ratio trend does not directly diagnose a specific fetal chromosomal abnormality, an entirely 

different type of diagnostic information requiring genetic testing (contradicting B); and it is one 

component within a broader growth-restriction surveillance program, not a complete replacement for 

other necessary surveillance components such as growth measurements and additional Doppler vessels 

(contradicting D). 

104. B. B. Correlating Doppler findings with the anatomic extent of an aortic dissection is clinically 

important because the extent of involvement — particularly whether the ascending aorta is involved — 

significantly affects management urgency and treatment approach (with ascending aortic involvement 

generally considered a more immediate surgical emergency than a dissection confined to the descending 

aorta alone), making accurate characterization of extent clinically important beyond simply confirming 

that a dissection is present at all. This directly contradicts a claim that anatomic extent has no bearing on 

management or urgency whatsoever (A); ultrasound/Doppler can contribute meaningful information 

about anatomic extent within the portions of the aorta it can adequately visualize, not being limited only 

to true/false lumen flow characteristics with no anatomic extent information at all (contradicting C); and 

management approach is not identical regardless of which specific segments are involved, given the 

differing urgency and treatment implications described (contradicting D). 

105. A. A. A mesenteric arteriovenous fistula characteristically shows high-velocity, turbulent flow at 

the fistula site, with arterialized (higher-velocity, more pulsatile than typical venous flow) flow detected 

within the adjacent mesenteric vein, reflecting direct transmission of arterial pressure through the 

abnormal connection between the injured mesenteric artery and vein — a Doppler finding pattern 

conceptually similar to an arteriovenous fistula occurring at other anatomic sites, here specifically within 

the mesenteric vasculature. This is not a completely normal-appearing waveform at the site, since the 

abnormal turbulent, arterialized pattern is precisely the finding supporting the diagnosis (contradicting 

B); it is not associated with a complete absence of flow signal, since the fistula itself represents an area 

of abnormally increased, not absent, flow (contradicting C); and this specific condition is described here 

as occurring in the mesenteric vasculature, not restricted exclusively to the coronary circulation, an 

entirely different vascular territory (contradicting D). 

106. A. A. A renal angiomyolipoma is evaluated with Doppler to demonstrate its variable internal 

vascularity (reflecting its vascular component), though the more diagnostically defining feature for this 
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specific tumor type is its characteristic markedly echogenic grayscale appearance, reflecting its fat 

content — Doppler vascularity is a supportive, but not the primary defining, feature for this particular 

renal mass, distinguishing it somewhat from other lesions where Doppler vascularity itself is the more 

central diagnostic point. This is not a claim of a completely avascular mass with no detectable internal 

flow at all, since angiomyolipomas do have a genuine vascular component contributing real Doppler-

detectable flow (contradicting B); this tumor type can occur in adult patients, not restricted exclusively 

to a pediatric population (contradicting C); and ultrasound, including Doppler and its characteristic 

echogenic grayscale appearance, contributes genuinely useful diagnostic information, not requiring 

nuclear medicine imaging exclusively (contradicting D). 

107. B. B. A testicular arteriovenous malformation characteristically shows a tangle of abnormal vessels 

with high-velocity, low-resistance, turbulent flow on Doppler, distinct from the normal, more orderly 

and lower-velocity intratesticular vascular pattern, reflecting the direct, disorganized arterial-to-venous 

shunting characteristic of this uncommon vascular anomaly. This is the opposite of a completely 

avascular testicle with no detectable flow at all, since the abnormal tangle of vessels represents a real, 

often quite prominent, area of increased Doppler signal (contradicting A); it specifically involves the 

testicle itself, not being restricted exclusively to the epididymis, an adjacent but distinct structure 

(contradicting C); and it is well characterized with Doppler ultrasound, not requiring nuclear medicine 

imaging exclusively (contradicting D). 

108. A. A. No single technique optimally addresses all three needs at once: CW Doppler is best suited to 

accurately capture the very high-velocity stenotic jet without aliasing, since CW has no Nyquist limit; 

PW Doppler's range-gating capability allows precise localization of signal specifically to one of two 

closely adjacent vessels; and an optimized PW approach with a low wall filter and low scale maximizes 

sensitivity to detect a genuine, very slow residual flow signal that could otherwise be missed — using 

each technique for its particular strength addresses the full complex scenario together. Grayscale alone 

(B) provides no flow information at all, missing the core of what is being assessed. Power Doppler alone 

(C) lacks the velocity/directional and range-resolution information needed for the jet-characterization 

and localization components. Color Doppler alone (D) would likely alias on the high-velocity jet and 

might miss the very slow residual flow better suited to optimized low-wall-filter PW. 

109. A. A. The guiding principle across a varied, multi-organ trauma protocol is matching the specific 

combination of grayscale, color, power, and spectral Doppler techniques to the actual clinical question 

and injury pattern presented at each individual organ or vessel being assessed, rather than mechanically 

applying one single fixed technique combination identically across every different site regardless of 

what is actually being evaluated there. This contradicts an approach of always using every technique 

simultaneously at every site regardless of the actual clinical question present, which would be inefficient 

and does not reflect how thoughtful, question-driven technique selection actually works across a varied 

multi-organ scenario (contradicting B); selecting based solely on scan-time efficiency without regard to 

diagnostic adequacy risks missing what each specific injury pattern actually requires (contradicting C); 

and selecting based solely on which technique was most recently added to the system, rather than its 

actual clinical suitability for each specific site, is not a sound guiding principle (contradicting D). 
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110. B. B. The overarching principle, reflected repeatedly across the varied clinical scenarios in this 

exam series, is that the specific combination of grayscale, Doppler, and other technique modalities 

should be thoughtfully tailored to the clinical question, anatomic site, and technical circumstances of 

each individual case, deliberately using each available technique's particular strengths (CW's high-

velocity capability, PW's range-gating, color's overview, power Doppler's low-flow sensitivity, 

grayscale's direct anatomic detail) rather than defaulting to one single fixed approach applied identically 

regardless of the actual situation. This contradicts a claim that there is no consistent underlying principle 

at all and that technique selection is essentially arbitrary (A), since a genuine, teachable principle of 

question-driven technique matching does exist and has been demonstrated repeatedly; selecting based 

solely on feature novelty regardless of actual clinical fit is not a sound guiding principle (contradicting 

C); and selecting based solely on time efficiency without regard to diagnostic adequacy for the specific 

clinical question risks missing what that situation actually requires (contradicting D). 


