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Figure 3. If the US beam passes through a low-attenuating structure, the signals reflected from the
deep structure increase in relation to the surrounding tissues (A). The areas deep to a Baker’s cyst
(B) and a complete tear of the supraspinatus tendon (C) become hyperechoic because of the posterior
acoustic enhancement (and discrepancy of the acoustic impedance between two different tissues).
White arrow: artifact due to posterior acoustic enhancement; white arrowhead: cartilage interface sign.
MG: medial gastrocnemius muscle. Blue arrows: the projected and reflected US beams. Black circle:

the low-attenuation structure.

W.T. Wu, KV. Chang, Y. C . Hsu, P.S . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).
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Figure 6. Below the large or egg-shelled calcifications, clean acoustic shadowing can be observed
(A). Partial acoustic shadowing is observed deep to fragmented calcifications resulting from the
heterotrophic ossification in rectus femoris muscle (B). Dirty acoustic shadowing can be observed
behind the gas bubbles during an US-guided injection (C). Yellow arrow: acoustic shadowing artifact;
white arrowhead: gas bubbles; yellow arrowhead: dirty acoustic shadowing; green arrow: needle. SS:
supraspinatus tendon; EDC: extensor digitorum communis muscle.

W.T. Wu, KV. Chang, Y. C . Hsu, P.S . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).
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Figure 9. When the sound waves encounter a reflective interface, the reflected beam would cast a
mirror image at the opposite side of the interface (A). The mirror artifacts can be seen at many body
regions like the forearm (B), supraspinatus fossa (C), and coccyx (D). White arrow: mirror artifact.
ECRL: extensor carpi radialis longus tendon; ECRB: extensor carpi radialis brevis tendon; L: Lister’s
tubercle Blue arrows: the projected and reflected US beams. Brown pillar: the reflective interface.
Green box: the color box for detection of Doppler signals.

W.T. Wu, KV. Chang, Y. C . Hsu, P.S . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).
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Figure 12. When the US beam travels through an area with strong impedance, the delayed return of the
US signals to the transducer would lead to overestimation of the depth of the object. In contrast, if the
target is located in the area of low acoustic impedance, the object shown on the monitor would appear
shallower that its actual depth (A). During deep peroneal (fibular) nerve block; as the propagation
speed of sound waves in the muscle is faster than that in the fat, the needle shaft in the fat pad will be
seen bended toward the tibia bone (B). White arrow: refraction artifact; asterisks: injectate. AT: tibialis
anterior muscle; EHL: extensor hallucis longus muscle; EDL: extensor digitorum longus muscle; N:
deep peroneal (fibular) nerve. Blue arrows: the projected and reflected US beams.

W.T. Wu, K\V. Chang, Y. C . Hsu, PS . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).
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Figure 2. The US beam width is the narrowest at the focal zone with the best lateral resolution of two
objects perpendicular to the beam (A). The deep radial nerve is blurred at the far zone (B) and becomes
clearer when the focus has been set at the same depth as the nerve (C). White arrow: the blurred image
of the deep radial nerve due to the improper location of the focal zone; black arrow: the clear image
of the deep radial nerve after adjustment of the focal zone; yellow arrowheads: focal zone. ECRL:
extensor carpi radialis longus muscle; BR: brachioradialis muscle; R: radius.

W.T. Wu, K\V. Chang, Y. C . Hsu, PS . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).
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Figure 10. The US beam is totally reflected back when the transducer is perpendicular to the target
while they are reflected away from the transducer if the object is not perpendicular to the US beam (A).
The anisotropy is seen at the insertion of the Achilles tendon (B). A normal biceps long head tendon
can be misinterpreted as tendinopathy due to anisotrophy (C) and tilting the transducer to make it
perpendicular to the bicipital groove can eliminate the artifact (D). White arrow: anisotropy artifact;
black arrow: image after compensation. GT: greater tubercle; LT: lesser tubercle. Blue arrows: the
projected and reflected US beams.

W.T. Wu, KV. Chang, Y. C . Hsu, P.S . Hsu, V. Ricci, L. Ozcakar,
Artifacts in Musculoskeletal Ultrasonography: From Physics to Clinics, Diagnostics (Basel), 10 (9), (2020).



Cuctema ypaBHEHUM ANA BA3KOYNPYron cpeabl
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CeTOYHO-XapaKTepUCTUYECKUN MeTos,

MonHaa cnctema ypasHeHnmn MATT
PacuwienneHne no HanpaBaeHNAM
[lepexo, K HBapMaHTaMm PUMmaHa M XxapaKTepuUCcTUKam

HecTpyKTypnMpOBaHHbIE CETKU, MHTEPNONALUA B TETPAdAPE ANA NepeHOoca
3HAaYE€HMN HA HOBbIM BPEMEHHOMN C/10U

[MonyyeHne KOMNOHEHT BEKTOPA CKOPOCTM U TEH30PA HANPAXKEHUN U3
MHBapUaHTOB PMaHa




rpaHVNHbIe N KOHTaKTHblE YC/IOBUA
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(HeoTpakatowume) ycnosus * Pa3pyluaemblit KOHTAKT
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BepndurKaLmsa: KOPOTKMA 1a3epHbIA MMMNYbC

New method of the polymeric material properties experimental investigation under
powerful energy flux impact / B.A. Demidov, V.P. Efremov, Yu.G. Kalinin et al. //
Proceedings of XXX International Conference on Interaction of Intense Energy Fluxes
with Matter. — Journal of Physics: Conference Series (JPCS), 2015.
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da3npoBaHHaA peLweTka: obLWwmmnm NpmMHLUMN

Each waveform merges to form a compound wave,
generating a sector beam.
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CDOpMMpOBaHME B-CcKaHa: NOCTaHOBKaA 3aad4
15x15x15 mm
JInHenHana pa3oBan peweTka n3 20 snemeHTOB.
doKycHoe pacctoAaHme 10 mm.
MaKkcumanbHaa amnantyga curdana 800 la.

na «menneHHOro» matepuana napametpbl Jlame ymeHbLIeHb!

Ha 20%.
A= 12.0M Pa
— =4 (4 2 [oy42
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dopmmpoBaHme B-ckaHa: HAK/IOHHAA MOBEPXHOCTb




dopmmpoBaHme B-ckaHa: HAK/IOHHAA MOBEPXHOCTb
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dopmunpoBaHMe B-ckaHa: HaK/ZIOHHasA NOBEPXHOCTb




dopmmnpoBaHue B-cKaHa:
rTMMNO3XOreHHOCTb HAaK/1IOHHOM NMNOBEPXHOCTU




Bepuo

MKauma anropmtma obpaboTkm curHana
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Figure 8. B-scan reconstructed on the ultrasound equipment (a), B-scan reconstructed by the numer-
ical postprocessing of the experimental raw data (b), B-scan reconstructed by the numerical postpro-
cessing of the simulated raw data which account bright pins only (c), B-scan reconstructed by the
numerical postprocessing of the simulated raw data which account both pins and background reflect-
ors in the gel (d).



dopmmnpoBaHMe B-cKaHa: «yrosiok», reomeTpus B pacyeTe



dopmumnpoBaHme B-ckaHa: «yronoK», pac4eTHbin B-cKaH



PacyeTHaa obnacTb: cMHYcouaanbHaAA BbleMKa




dopmupoBaHuMe B-ckaHa: cMHycouaanbHas BblIeMKa




PacyéTtHaa obnactb: UMANHAP




dopmmnpoBaHue B-cKaHa: uManHAp




PacueTHaa obnactb: UMANHAP




B-CKaH KOCTU

Fig. 1 Example of a longitudinal (left) and an axial (right) view of the
bone in the US image

M. Villa, G. Dardenne, M. Nasan, H. Letissier, C. Hamitouche and E. Stindel, FCN-based approach for the automatic
segmentation of bone surfaces in ultrasound images, International Journal of Computer Assisted Radiology and Surgery, (2018).



PacuéTtHaa obnactb: uMAMHAP BO6AIU3U PELLETKU

BapbupyeTtca pasmep
pewéTkn: ot ~1/6 no ~1/2
pa3mepa PacyETHOM
obnactu




dopmmnpoBaHue B-ckaHoB

1/6 pacyéTHom 1/4 pacyéTtHom
obnactu obnactu

1/3 pacyéTtHom 1/2 pacyéTtHom
obnactu obnactu




dopmmnpoBaHuMe B-cKaHa: lWapunK BHE NIOCKOCTU CKaHUPOBAHUA




3aKa4yeHue

Cnctema ypaBHEHUI ANS TPEXMEPHOM BA3KOYNPYron cpeabl C y4eTOM MOTNOLLEHNA SHEPTUN.

YncneHHoe moaenmpoBaHmMeE Npu NOMOLLN CETOYHO-XapPaKTEPMUCTUUECKOro MeToaa Ha
HEeCTPYKTYPUPOBAHHbIX CETKaX.

Anropmntm ¢popmmpoBaHua B-ckaHa, aHaA/IOTMYHbIM NCNOJIb3YEMOMY B MeAULMHCKUX Nnpubopax n
BepMOULUMPOBAHHbINA HA KAYEeCTBEHHOM YPOBHE .

Komnnekc nporpamm Ha ocHoBe CXM BepndpunumpoBaH Ha aHANUTUYECKOM PELLEHUUN MOAENbHbIX
33434 M SKCNepUMEeHTaM NO YNbTPa3BYKY aBUALLMOHHbIX KOMMNO3UTOB.

ANTOpPUTM NOCTpoeHus B-ckaHa, COOTBETCTBYIOLW MK peasibHOMY YCTPOMCTBY.

[MonyyeHbl KAPTUHbI pacnpeaesieHnA HanPs*KeHMN U MTHOBEHHbIX CKopocTel nNpu ¢opmMnpoBaHNM
B-ckaHa. Kaxablih 1y4 — OTAENbHbIN pacyeT, BAMAHWE NpeablayLlmx y4ein Ha nocaeayoume He
YUYUTbIBANOCH.

MonyyeH BmA B-ckaHOB A5 pa3/iMyHOM GOPMbI MOBEPXHOCTU pa3dena AByx cpea.
BocnpowusseaeHbl apTedaKTbl, Habatoaaowmeca Ha B-ckaHax B aKcnepMmeHTe:
rMNO3XOTr€HHbIA OTKAUK OT HAaK/IOHHOM MOBEPXHOCTY;

$GaHTOMHbIN OODBEKT.



