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Basic Physics and Artifact of Ultrasound
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Fig. 1. Interactions of ultrasound with anatomic struc-
tures. The diaphragm is specular reflector and appear
echogenic line on transverse view of the liver (arrows).
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Fig. 2. Interactions of ultrasound with anatomic struc-
tures. On transverse view of abdomen, the air within sto-
mach (arrows) appears as irregular echogenic foci. The
air has very small acoustic impedance and almost re-
flected.

Fig. 3. Interactions of ultrasound with anatomic struc-
tures. On longitudinal view of kidney shows anechoic
bands at the edge of kidney caused by refraction (ar-
rows) .
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Fig. 4. Ultrasonography of thyroid using the high frequ-
ency probe (5—12 MHz) shows high resolution of anato-
mical structures, but limited evaluation of deep struc-
tures due to increased absorption.
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Fig. 5. Ultrasonogrphy of thyroid shows tissue textures of
thyroid gland, adjacent muscles and subcutaneous fat
caused by scattering.
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Fig. 7. Various transducers. Convex array (A), Linear ar-
ray (B), and Phased array (C) transducers.
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Fig. 8. Reverberation artifacts arise when the ultrasound
signal reflects repeatedly between highly reflective in-
terfaces near the transducer, resulting in delayed echo
return to the transducer. This appears in the image as a
series of regularly spaced echoes at increasing depth
(arrows).
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Fig. 9. On transverse view of the thyroid gland, the ring-
down artifact appears comet-tail or V-shaped echoge-
nic focus within colloid cyst (arrow).

Fig. 10. On transverse view of the liver, R hepatic vein
shows anechoic tubular shape (arrows). Another ane-
choic tubular structure (arrows) appears beyond the
diaphragm, at a same distance from diaphragm to R
hepatic vein. Echoes reflected from the diaphragm cre-
ate complex echo paths that delay return of echoes to
the transducer and results in the display of these echoes
at a greater depth than they should normally appear.
This is mirror image artifact.
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Fig. 11. On transverse view of the gallbladder, the low-
level echoes appear in the dependent portion of gall-
bladder (arrows). This is a side lobe artifact related to
the presence of a strong out-of-plane reflector medial
to the gallbladder.

Fig. 12. On transverse view of the thyroid gland, the
edge shadow appears as anechoic bands at the post-
erior aspect of common carotid artery (arrows) caused
by refraction.
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Fig. 13. On transverse view of the thyroid gland, the hy-
poechoic posterior shadowing appears at the posterior
aspect of rim calcified nodules (arrows) .

Fig. 14. On transverse view of the thyroid gland, the hy-
perechoic acoustic enhancement appears at the post-
erior aspect of cystic nodule (arrows).
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