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Executive Summary

The Gap: Protocol Meets the Patient

Textbooks teach vascular ultrasound through ideal anatomy.

The vessel is visible.

The patient can reposition.
The Doppler angle cooperates.
The waveform is obtainable.

The protocol flows from one segment to the next.
Then clinical practice introduces the actual patient.

Dense arterial calcification creates acoustic shadowing. Massive edema increases imaging depth. Body habitus
changes the acoustic window. Limited mobility prevents textbook positioning. Pain and intolerance shorten the

amount of time available to obtain images. Occasionally, anatomy simply refuses to cooperate.
These limitations are not unusual exceptions to vascular imaging. They are part of doing vascular imaging.

ATUM practice parameters establish minimum expectations for high-quality examinations while recognizing
that deviations from standard protocols may sometimes be necessary because of patient needs and available

equipment.

The challenge for the sonographer is therefore not simply:

“Can I complete the protocol?”

The better question is:

“Have I obtained the most reliable diagnostic information this patient’s anatomy will allow?”

That distinction matters.
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1. The Real Cost of a Non-Diagnostic Examination

A technically limited arterial duplex affects more than the sonographer performing it.

An inconclusive study may contribute to:

e additional imaging,

® repeat appointments,

® delayed clinical decision-making,
® longer examination times,

® patient frustration,

e workflow disruption,

e and uncertainty about whether enough information was obtained during the first examination.
For the sonographer, there is another problem that rarely appears in textbooks:
When do you stop?

You may know the protocol perfectly and still find yourself scanning the same arterial segment repeatedly,
changing settings, moving the transducer, repositioning the patient and wondering whether another ten

minutes will actually produce better information.

Technical persistence is valuable.

Unproductive persistence is not.

The advanced skill is learning when to troubleshoot, pivot, document and move forward.

2. The Scenario: The SFA Disappears

Imagine performing a lower-extremity arterial duplex on a patient with advanced peripheral arterial disease.
You begin following the superficial femoral artery.

Proximally, the vessel is reasonably visible.

Then the image changes.

The arterial wall becomes intensely echogenic. Behind it appears a dark acoustic shadow. Portions of the lumen

become difficult—or impossible—to visualize.
You reposition your transducer.
Still shadowing.

You adjust your gain.
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Nothing meaningful changes.

You increase pressure.

The vessel does not magically reappear.

This is the moment where technical judgment becomes more important than simply following a protocol.

Do you keep chasing the same image?

Or do you change your strategy?

Calcification can make arterial ultrasound technically challenging because highly reflective calcified plaque may

obscure portions of the vessel and interfere with direct visualization.

The goal now becomes gathering corroborating hemodynamic information while continuing to look for a

usable acoustic window.

3. Four Strategies for Salvaging the Difficult Examination
Strategy 1: Change the Window Before Changing the Conclusion
Your first image is not your only image.

Before labeling a segment nonvisualized, change your approach.

Try moving slightly:

® anterior,

® medial,

e lateral,

® proximal,

e or distal to the area of shadowing.

A small change in transducer position may allow the ultrasound beam to approach the vessel from a different

direction.

Consider whether a different transducer or frequency may improve penetration when the vessel is deeper than
expected. In ultrasound more broadly, transducer selection depends heavily on target depth; lower-frequency

imaging can improve penetration for deeper structures. (www.aium.org)
Clinical mindset:
Don’t fight one acoustic window indefinitely. Find another one.

Strategy 2: Reposition the Patient, Not Just the Probe


https://www.aium.org/docs/default-source/resources/guidelines/usguidedprocedures.pdf?sfvrsn=e6b9dac_1&utm_source=chatgpt.com
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When the anatomy does not come to the transducer, change the relationship between the two.

Depending on the vessel, patient’s mobility and laboratory protocol, small changes in position may improve

access dramatically.
Consider:

® slight external rotation of the hip,

e bending or supporting the knee,

e changing leg rotation,

® adjusting head-of-bed elevation,

® accessing the vessel from a more medial or posteromedial approach,

e or using pillows and supports to maintain a position the patient can tolerate.

Patient positioning itself is a recognized source of technical limitation in ultrasound examinations.

(www.aium.org)

The best position is therefore not necessarily the prettiest textbook position.

It is the position that gives you the most useful information without compromising patient safety or

tolerance.
Strategy 3: Let Spectral Doppler Help Tell the Story
B-mode imaging may become limited before the hemodynamic examination becomes useless.

If portions of an artery are obscured by calcification, evaluate what information can still be obtained

immediately proximal and distal to the difficult segment.

Ask:
What changed?
Look systematically at:
e waveform morphology,
® peak systolic velocity,
® velocity ratios when appropriate,
e spectral broadening,
® acceleration,
e turbulence,

e and distal waveform characteristics.


https://www.aium.org/docs/default-source/resources/guidelines/pointofcare.pdf?sfvrsn=6c9ad906_1&utm_source=chatgpt.com
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Color, power and spectral Doppler can provide information beyond grayscale visualization, and Doppler

settings should be optimized for the flow being evaluated. (www.aium.org)

When optimizing spectral Doppler, reassess:

e Doppler angle,

e sample-volume placement,
® scale/PRF,

® Dbaseline,

e wall filter,

® gain,

® and the relationship between the Doppler cursor and direction of blood flow.
One questionable waveform should not determine the entire examination.
Look for a pattern across segments.

Strategy 4: Know When the Limitation Is the Finding

Salvaging an examination does not mean forcing certainty where adequate information cannot be obtained.
Sometimes the correct technical conclusion is:

This portion of the examination is limited.

That is different from failure.

A strong vascular examination communicates both what was demonstrated and what could not be reliably

assessed.

Document the limitation according to your laboratory’s protocol and obtain representative images showing why

the segment could not be adequately evaluated.

Final interpretation belongs to the appropriately qualified interpreting medical provider. AIUM states that
ultrasound findings should be documented and that the final diagnosis is the responsibility of the supervising

licensed medical provider. (www.aium.org)

Clinical confidence includes knowing when additional scanning is unlikely to create reliable information.


https://www.aium.org/docs/default-source/resources/guidelines/pointofcare.pdf?sfvrsn=6c9ad906_1&utm_source=chatgpt.com
https://www.aium.org/resources/official-statements/view/supervision-and-interpretation-of-ultrasound-examinations?utm_source=chatgpt.com

THE SALVAGE CHECK

Before abandoning a difficult arterial segment, ask yourself four questions:

B-Mode

Strategy Graphic Visual Focus Key Visual Elements

Change The Window Vector Transducer Angles A cross-section of a calcified artery with
3 color-coded transducer angle arrows
showing beam path vectors bypassing
dense anterior plaque.

Reposition the Patient Anatomical Positioning A minimalist vector diagram illustrating

Diagram leg positioning shifts: Neutral vs.

External Hip Rotation & Supported
Knee Flexion.

Spectral Doppler Over Waveform Analysis Card A side-by-side comparison of a shadowed

B-mode image labeled "Tnconclusive
B-Mode” next to a clear, optimized
spectral trace labeled "Diagnostic
Hemodynamic Signature”.

Know When Limitation IS | Documentation Stamp

A mock PACS reporting sheet interface

the Finding Graphic with a sleek badge/stamp overlay
reading: "Technically Limited €
Documented: Diagnostic Integrity
Preserved”.
WINDOW

Have I tried another acoustic approach?

POSITION

Can patient positioning improve access?

DOPPLER

Have I optimized spectral and color Doppler rather than relying only on B-mode?

CONTEXT

Do the proximal and distal hemodynamics help explain what I cannot directly visualize?

If you have systematically addressed all four, you are no longer randomly troubleshooting.

You are performing a deliberate technical assessment.
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The Bigger Lesson

The difference between an entry-level scan and an experienced examination is not simply knowing more

protocols.

It is knowing what to do when the protocol stops working.
Difficult anatomy will happen.

Calcification will happen.

Edema will happen.

Immobility will happen.

Nonvisualized segments will happen.

Clinical competence develops when the sonographer stops asking:
“Why can’t I get this picture?”

and begins asking:

“What other reliable information can I obtain?”

That is the mindset behind diagnostic problem-solving.

Put It Into Practice With VasIQ

Protocols teach you where to scan.

VasIQ is being built to help you reason through what happens when the scan does not go according to

protocol.

The VasIQ difficult-anatomy troubleshooting pathway walks learners through acoustic-window changes,
positioning options, Doppler optimization and examination checkpoints so they can practice the

decision-making behind challenging vascular studies.
Don’t just memorize the protocol. Learn how to troubleshoot it.

Explore VasIQ —

Clinical Note | This brief is intended for professional education and should not replace institutional protocols, laboratory standards,
physician interpretation, or clinical judgment. Examination techniques should be adapted to the patient’s condition, sonographer scope

of practice, laboratory protocol and applicable professional standards.
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