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- 2 - PHYSICAL PRINCIPLES OF ULTRASQUND IMAGING _

+ Refraction artifact: occurs when the ultrasound beam is bent fromiits original direction when passing
through an interface of two tissues with significantly different propagation speeds. The ultrasound
machine assumes that the ultrasound has traveled in a straight line, leading to a misplacement of
structures (Fig. 9)* .

Figure 9: Refraction artifact: occurs when the ul-

trasound beam is bent from its original direction
; when passing through an interface of two tissues
with significantly different propagation speeds and
causes this object to be displaced on the screen.

e Mirror artifact: occurs when structuies losGted on one side of a strong reflector, such as a bone,
appear to duplicate on the oppaosite side(otth : reflector (Fig. 10).

reflective Interface true position

displayed position * Mandible bone

gl
A ** Mirror artifact

Figure 10: Mirror artifact: a) occurs when structures located on one side of a strong reflector, such
as a bone, appear to duplicate on the opposite side of the reflector, b) Jawline, Mandible bone

acting as a mirror.

When an artifact is suspected, minor adjustments to the transducer's position, such as tilting, applying
pressure, or changing the imaging plane with rotation while assessing whether the suspecte:-d artifact
moves in conjunction with the surrounding tissues, can be helpful. Changing the angle of incidence
often proves effective in eliminating many artifacts. Furthermore, advanced ultrasound modes like
harmonics and compound imaging can also be utilized to reduce artifacts significantly® ' 13 1

(1.1
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— 2 4 PRACTICAL SUGGESTIONS FOR A RELLABLE Examt R

Color Doppler Tmuaging Artifnets

Color Doppler Imaging is also susceptible to artifacts
ke B-mode imaging, and many of the artifacts described
in B-mode, such as shadowing (Fig. 11), mirror image, and
refraction, also affect Color Doppler Imaging™* .

* Flash Artifact: the flash artifact appears as short {lashes
of large areas of color that are due to motion between the
probe and the tissue. It can be eliminated by increasing
the wall filter or slowing the transducer’s movements.

* Twinkling Artifact: the twinkling artifact is a mixture
of fluctuating red and blue colors generated by small,
strongly reflecting structrez like calcifications.

* Color bleed: appears as < zlur overflowing outside the
blood vessel (Fig. 20). It car =z 2liminated by reducing
the coler gain, adjusting the r*uise repetition frequency
(ERF]. or increasing the wallligg Figure 11: Vertebral artery = Color Dop-

* Aliasing: aliasing is an artifact sec=in L’Jop:pler and culqr plerMode imaging. Transverse processes
Doppler ultrasound when the Doppler-chift frequencyis 1 enebraeca using posterior shadowing
too high (Fig. 19a), exceeding the Nyau < limit (1/2PRF), 1o arrow).
and can be corrected by increasing the ' sw sneed (which
increases the PRF) (Fig. 13) or baseline zhiiting™ " %,

PRACTICAL CONSIDERATIONS FOR G M1ZING ULTRASOUND IMAGING

Room Setup and Patient Position

Performing the ultrasound examination in a well-li 72on) with adjustable lighting, e.g., dimmable
lights and blackout curtains, enables enough light for the hist=iy taking and clinical exam, subsequently
allowing for the adjustment of the light to accommodate the v/ itrasound. The light should be dimmed
during the examination to diminish possible screen reflections and optimize the image visualization.
Before starting the examination, the patient should be positiziied :omfortably. For the ultrasound ex-
amination of the face, the patient will be supine, as this helps ririiiize any potential motion artifacts

by ensuring a relaxed and stable posture® .

Coupling agent

The coupling agent, often a thick amount of ultrasound
gel or stand-off pads, eliminates air gaps, ensuring efficient
sound wave transmission between the transducer and the
patient's skin and positions the examined structure closer to
the focal point, enhancing resolution (Fig. 12)®. Gel stand-
off pads, if used correctly, may increase the detection of
peri- and intra-lesional flow signals of supedicial lesions on
Doppler imaging" ™.

Figure 12: The transduceris placed over a thick amount of gel.

AMNGE LIKT ROULOUR




E 2 « PHYSICAL PRINCIFLES OF ULTRASOUND IMAGING

Power Output: Controls the strength of the ultrasound beam emitted by the transducer, improv-

ing penetration and enhancing image quality. However, transmission power changes also impact
the mechanical and thermal efiects on the tissue, so the ALARA principle {"as low as reasonably
achievable”) should be followed® 238

Then, the vessels are displayed longitudinally, and Color Doppler or Power Doppler is performed.

* Color Doppler box: The size of the sampling box is ad-
justed to be assmall as possible to increase temporal reso-
lutien and frame rate. Then, the sampling box should be
steered to demonstrate flow in the whole vessel (Fig. 17).

* Velocity scale (pulse repetition frequency): The veloc-
ity scale should be adjusted aczording to the examined
vessels. If it is set too low, aliasing will occur; if it is too
high, ultrasound will not depict loy tlow (Fig. 18).

» Gain: The Doppler gain is appropristely set by turning
it up until extravascular noise is seen [Mig. 19) and then
lowering it until it disappears®™-".

o Wall filter: The wall filter removes noise from tissue  Figyre 17: Color box: a) too big color
movement, especially vessel wall movemeit. 't can be by with wrong angle.
set to low, medium, or high (Fig. 20). In c=rmiclogic
ultrasound, a low wall filter is used" *.

Figure 18: Velocity scale (PRF) adjustment: a) set tco lowv (8liasing), b) set too high,
flow is not correctly depicted.

Figure 19: Wallfilter set too low: colorgain  Figure 20: The antifact is removed
is too high causing color bleed artifact.

70
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