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ATI  – Attenuation Imaging

CEUS – Contrast-Enhanced Ultrasound

MPI  – Myocardial Performance Index

MVA  – Mitral Valve Analysis

NLV – Normalized Local Variance

SMI – Superb Micro-vascular Imaging

SWD – Shear Wave Dispersion

SWE – Shear Wave Elastography

WMT – Wall Motion Tracking
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CEUS

Diagnostic Value of High Frame Rate Contrast-enhanced 
Ultrasonography and Post-processing Contrast Vector 
Imaging for Evaluation of Focal Liver Lesions: A Feasibility 
Study
Yoo J, Lee JM
Ultras Med Biol 2020;46(9):2254-2264
https://doi.org/10.1016/j.ultrasmedbio.2020.05.001

CEUS

Vascular pattern and diagnostic accuracy of contrast- 
enhanced ultrasound (CEUS) in spleen alterations
Lerchbaumer MH, Kleemann T, Jung EM, Nagel S, Hamm B, Fischer T
Clin Hemorheol Microcirc 2020;75(2):177-188
https://doi.org/10.3233/ch-190758

CEUS

Value of contrast-enhanced ultrasound (CEUS) in  
Focal Liver Lesions (FLL) with inconclusive findings on 
cross-sectional imaging
Auer TA, Fischer T, Garcia SRM, Penzkofer T, Jung EM, Hamm B,  
Lerchbaumer MH
Clin Hemorheol Microcirc 2020;74(3):327-339
https://doi.org/10.3233/CH-190718

CEUS

Hookwire-guided Sentinel Lymph Node Biopsy Using 
Contrast-enhanced Ultrasonography Followed by a 
 One-step Nucleic Acid Amplification (OSNA) Assay for 
Breast Cancer
Miyake T, Shimazu K, Tanei T, Naoi Y, Kagara N, Shimoda M, Kim SJ, 
Noguchi S
Anticancer Research 2019;39(11):6183-6192
https://doi.org/10.21873/anticanres.13826
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CEUS

Diagnostic performance of contrast-enhanced ultrasound 
(CEUS) in testicular pathologies: Single-center results 
Lerchbaumer MH, Auer TA, Marticorena GS, Stephan C, Hamm B,  
Jung, EM, Fischer T
Clin Hemorheol Microcirc 2019;73(2):347-357
https://doi.org/10.3233/CH-190579

Smart Fusion / Smart Navigation

Application of ultrasound fusion imaging technique for 
unilateral percutaneous vertebroplasty in treatment of 
osteoporotic thoracolumbar compression fracture
Li S, Mi S, Guo R, Ma X, Han M
J X-Ray Science and Technology 2020;28(1):171-183
https://doi.org/10.3233/XST-190563

Smart Fusion / Smart Navigation

Evaluation of the use of intraoperative real-time virtual 
sonography with Sonazoid enhancement for detecting 
small liver metastatic lesions after chemotherapy in 
 hepatic resection
Araki K, Harimoto N, Muranushi R, Hoshino K, Hagiwara K, Yamanaka T, 
Ishii N, Tsukagoshi M, Igarashi T, Watanabe A, Kubo N, Shirabe K
J Medical Investigation 2019;66(3.4):319-323
https://doi.org/10.2152/jmi.66.319

Smart Fusion / Smart Navigation

Impact of an ultrasound-guided radiofrequency ablation 
training program on the outcomes in patients with 
 hepatocellular carcinoma
Takamatsu RT, Okano A, Yamakawa G, Mizukoshi K, Obayashi H,  
Ohana M
Diagn Intervent Imaging 2019;100(12):771-780
https://doi.org/10.1016/j.diii.2019.08.004
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Smart Fusion / Smart Navigation

Additive Value of Transrectal Systematic Ventral Biopsies in 
Combination with Magnet Resonance Imaging/Ultrasound 
Fusion-Guided Biopsy in Patients with 3 or More Negative 
Prostate Biopsies
Maxeiner A, Nest AM, Stephan C, Cash H, Baur ADJ, Fischer T, Kilic E, 
Piper SK, Nowak CP, Busch J, Miller K, Mangz J
Urol Int 2020;104(3-4):205-213
https://doi.org/10.1159/000504266

Smart Navigation

Percutaneous Trans-venous Femoropopliteal Bypass in 
Long Occlusions of the Superficial Femoral Artery
Touma J, Senemaud J, Jaziri A, Cochennec F, & Desgranges P
Cardiovasc Intervent Radiol 2019;42(12):1800–1805
https://doi.org/10.1007/s00270-019-02310-w

Miscellaneous

Exclusive use of ultrasound for locating optimal LVA sites 
– A descriptive data analysis
Czedik‐Eysenberg M, Steinbacher J, Obermayer B, Yoshimatsu H,  
Hara H, Mihara M, Tzou CHJ, Meng S
J Surg Oncol 2020;121(1):51– 56
https://doi.org/10.1002/jso.25728

Miscellaneous

Validation of US evaluation of ulcerative colitis activity
Omotehara S, Nishida M, Kinoshita K, Onishi R, Onodera A, Suya M, 
Hasegawa T, Mitsumori D, Katsurada T, Teshima T
Ultras Med Biol 2019;45(7):1537-1544
https://doi.org/10.1016/j.ultrasmedbio.2019.02.018 
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Miscellaneous

Mucinous cystic neoplasm of the pancreas assessed  
with a real-time three-dimensional imaging using a 
 transesophageal echocardiography probe
Ishikawa T, Hirooka Y, Kawashima H, Ohno E, & Fujishiro M
Clin J Gastroenterol 2019;12:479–483
https://doi.org/10.1007/s12328-019-00975-x
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SWE

Pancreas ultrasound two-dimensional shear wave 
 elastography in healthy children
Qiu L, Trout AT, Bennett PS, Dillman JR
Pediatr Radiol 2021;51:403–409
https://doi.org/10.1007/s00247-020-04863-2 

SWE

Two-dimensional ultrasound shear wave elastography  
for identifying and staging liver fibrosis in pediatric 
 patients with known or suspected liver disease: a clinical 
effectiveness study
Alhashmi GH, Gupta A, Trout AT, Dillman JR 
Pediatr Radiol 2020;50:1255–1262
https://doi.org/10.1007/s00247-020-04720-2

SWE

Frequency of technical success of two-dimensional 
 ultrasound shear wave elastography in a large pediatric 
and young adult cohort: a clinical effectiveness study
Northern NA, Dillman JR, Trout AT
Pediatr Radiol 2019;49:1025–1031
https://doi.org/10.1007/s00247-019-04396-3

SWE

Spleen stiffness by 2D shear wave elastography is the 
most accurate predictor of high‐risk esophagogastric 
varices in children with biliary atresia
Yokoyama S, Ishigami M, Honda T, Kuzuya T, Ishizu Y, Ito T, Hirooka Y, 
Tanaka Y, Tainaka T, Shirota C, Chiba K, Uchida H, Fujishiro M
Hepatol Res 2019;49(10):1162– 1168
https://doi.org/10.1111/hepr.13381

25

https://doi.org/10.1007/s00247-020-04863-2 
https://doi.org/10.1007/s00247-020-04720-2
https://doi.org/10.1007/s00247-019-04396-3
https://doi.org/10.1111/hepr.13381


SMI

Superb Microvascular Imaging in the Evaluation of 
 Pediatric Graves Disease and Hashimoto Thyroiditis
Bayramoglu Z, Kandemirli SG, Sar Akyol ZN, Kardelen AD, Poyrazoglu 
S, Bas F, Darendeliler F, Adaletli I
J Ultrasound Med 2019;39(5):901-909
https://doi.org/10.1002/jum.15171

SMI

Seeing the Unseen: Evaluating Testicular Vascularity in 
Neonates by Using the Superb Microvascular Imaging 
Ultrasound Technique
Ayaz E, Ayaz M, Öna Cl, Yıkılmaz A
J Ultrasound Med 2019;38(7):1847-1854
https://doi.org/10.1002/jum.14882

SMI

Microvessel ultrasound of neonatal brain parenchyma: 
 feasibility, reproducibility, and normal imaging features  
by superb microvascular imaging (SMI)
Goeral K, Hojreh A, Kasprian G, Klebermass Schrehof K, Weber M, 
Mitter C, Berger A, Prayer D, Brugger PC, Vergesslich-Rothschild K, 
Patsch JM
Eur Radiol 2019;29:2127–2136
https://doi.org/10.1007/s00330-018-5743-1
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SWE

Correlation of glenohumeral internal rotation deficit with 
shear wave ultrasound elastography findings for the 
posterior inferior shoulder capsule in college baseball 
players
Park HJ, Jeon JH, Suh DK, Lee CS, Lee JH, Jeong WK
J Shoulder Elbow Surg 2021;30:1588–1595
https://doi.org/10.1016/j.jse.2020.09.036

SWE

Shear-wave elastography of the ulnar collateral ligament 
of the elbow in healthy volunteers: a pilot study
Gupta N., Labis JS, Harris J, Trakhtenbroit MA, Peterson LE,  
Jack RA,McCulloch PC
Skeletal Radiol 2019;48(8):1241–1249
https://doi.org/10.1007/s00256-019-3162-2

SWE

Change in Shear Elastic Modulus of Thigh Muscle by 
Changing Muscle Length Using Ultrasound Shear Wave 
Elastography in Beagle Dogs
Shimizu M, Ito Y
Vet Comp Orthop Traumatol 2019;32(06):454-459
https://doi.org/10.1055/s-0039-1692449 

SWE

Influence of pennation angle on measurement of shear 
wave elastography: in vivo observation of shear wave 
propagation in human pennate muscle
Chino K, Takahashi H
Physiol Meas 2018;39(11):115003
https://doi.org/10.1088/1361-6579/aae7e2 
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SMI

Carpal tunnel ultrasound: is the “safe zone“ on the ulnar 
side of the median nerve really avascular?
Sergeant AC, Badr S, Saab M, Demondion X, Cotten A, Jacques T
Eur Radiol 2020;30(2):887-894
https://doi.org/10.1007/s00330-019-06416-0

SMI

Comparison of three ultrasonographic examinations on 
the synovial membrane vascularity of RA patients
Jin X, Li F, Liu H, Wang H, Du J
Phys Eng Sci Med 2020;43(2):617–622
https://doi.org/10.1007/s13246-020-00862-7

SMI

Superb microvascular imaging (SMI) in the evaluation of 
musculoskeletal disorders: a systematic review
Gitto S, Messina C, Chianca V, Tuscano B, Lazzara A, Corazza A,  
Pedone L, Albano D, Sconfienza LM
Radiol Med 2020;125(5)481–490
https://doi.org/10.1007/s11547-020-01141-x

SMI

The superb microvascular imaging is more sensitive than 
conventional power Doppler imaging in detection of 
active synovitis in patients with rheumatoid arthritis
Lee GY, Kim S, Choi ST, Song JS
Clin Rheumatol 2019;38(9):2613–2620
https://doi.org/10.1007/s10067-019-04550-0
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SMI

Ultrasound Microflow Imaging Technology for Diagnosis 
of Adhesive Capsulitis of the Shoulder
Kim DH, Choi YH, Oh S, Kim HJ Chai JW
J Ultrasound Med 2019;39:967-976
https://doi.org/10.1002/jum.15181

SMI

Characterization of Carpal Tunnel Syndrome using  
High Frequency Ultrasound Imaging: A Comparison of 
Ultrasonic Features in the Median Nerve
Nam K, Peterson SM, Wessner CE, Machado P, Forsberg F
2019 IEEE International Ultrasonics Symposium 2019:1433-1436
https://doi.org/10.1109/ULTSYM.2019.8926247

SMI

Detection of Increased Vascular Signal in Arthritis-Prone 
Rats Without Joint Swelling Using Superb Microvascular 
Imaging Ultrasonography
Horie T, Nishida M, Tanimura S, Kamishima T, Tamai E, Morimura Y, 
Nishibata Y, Masuda S, Nakazawa D, Tomaru U, Atsumi T, Ishizu A
Ultras Biol Med 2019;45(8):2086-93
https://doi.org/10.1016/j.ultrasmedbio.2019.04.002

Miscellaneous

Reliability and Validity of Ultrasonography for Measurement 
of Hamstring Muscle and Tendon Cross-Sectional Area
Kositsky A, Gonçalves BA, Stenroth L, Barrett RS, Diamond LE,  
Saxby DJ
Ultras Biol Med 2020;46(1):55-63
https://doi.org/10.1016/j.ultrasmedbio.2019.09.013
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Miscellaneous

Clinical utility and potential of ultrasound in osteoarthritis
Okano T, Mamoto K, Di Carlo M, Salaffi F
Radiol Med 2019;124:1101–1111
https://doi.org/10.1007/s11547-019-01013-z
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SWE, SMI

Combination of Quantitative Parameters of Shear Wave 
Elastography and Superb Microvascular Imaging to  
Evaluate Breast Masses
Lee EJ, Chang YW
Korean J Radiol. 2020 Sep;21(9):1045-1054 (open access)
https://doi.org/10.3348/kjr.2019.0765

SWE, SMI

Combined use of strain elastography and superb  
microvascular imaging with grayscale ultrasound  
according to the BI-RADS classification for differentiating 
benign from malignant solid breast masses
Liang M, Ou B, Wu J, Xiao X, Ruan J, Tian J, Xu X, Wang B, Yang H, Luo B
Clin Hemorheol Microcirc 2020;74(4):391-403
https://doi.org/10.3233/ch-190693 

SWE

What shear wave elastography parameter best  
differentiates breast cancer and predicts its histologic 
aggressiveness?
Kim H, Lee J, Kang BJ, Kim SH
Ultrasonography 2021;40(2):265-273
https://doi.org/10.14366/usg.20007

SWE

Use of shear wave elastography on the maternal cervix to 
recognize cervical insufficiency using a transabdominal 
ultrasound approach
O’Hara S, Zelesco M, Sun Z
Australasian J Ultras Med 2021;24(2):89-98
https://doi.org/10.1002/ajum.12236 
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SWE

Tumor stiffness measured by shear wave elastography 
correlates with tumor hypoxia as well as histologic 
 biomarkers in breast cancer
Yoo J, Seo BK, Park EK, Kwon M, Jeong H, Cho KR, Woo OH, Song SE, 
Cha J
Cancer Imaging 2020;20,85
https://doi.org/10.1186/s40644-020-00362-7

SWE

US-Elastography for Breast Lesion Characterization:  
Prospective Comparison of US BIRADS, Strain Elastography 
and Shear wave Elastography
Cantisani V, David E, Barr RG, Radzina M, de Soccio V, Elia D, De Felice 
C, Pediconi F, Gigli S, Occhiato R, Messineo D, Fresilli D, Ballesio L, 
D‘Ambrosio F
Ultraschall Med 2021;42(05):533-540
https://doi.org/10.1055/a-1134-4937 

SWE

Shear Wave Elastography of the Maternal Cervix:  
A Comparison of Transvaginal and Transabdominal  
Ultrasound Approaches
O’Hara S, Zelesco M, Sun Z
JUM (AIUM) 24 August 2020(abstract)
https://doi.org/10.1002/jum.15440

SMI

Added Value of the Vascular Index on Superb Micro-
vascular Imaging for the Evaluation of Breast Masses: 
 Comparison With Grayscale Ultrasound
Chae EY, Yoon GY, Cha JH, Shin HJ, Choi WJ, Kim HH
J Ultras Med 2021;40(4):715-723
https://doi.org/10.1002/jum.15441
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SMI

Reproducibility and diagnostic performance of the  
vascular index of superb microvascular imaging in  
real-time breast ultrasonography for evaluating breast 
masses
Lee EJ, Chang YW, Oh E, Hwang J, Kim HJ, Hong SS
Ultrasonography 2021; 40(3): 398406 
https://doi.org/10.14366/usg.20153

SMI

Breast Ultrasound Microvascular Imaging and  
Radiogenomics
Park AY, Seo BK, Han MR
Korean J Radiol 2021;22(5):677-687
https://doi.org/10.3348/kjr.2020.1166

SMI

The Vascular Index of Superb Microvascular Imaging  
Can Improve the Diagnostic Accuracy for Breast Imaging 
Reporting and Data System Category 4 Breast Lesions
Cai SM, Wang HY, Zhang XY, Zhang L, Zhu QL, Li JC, Sun Q, Jiang YX 
Cancer Manag Res 2020;12:1819-1826
https://doi.org/10.2147/CMAR.S242101

SMI

A comparative study on superb microvascular imaging 
and conventional ultrasonography in differentiating 
BI-RADS 4 breast lesions 
Zhu YC, Zu DM, Zhang Y, Shan J, Shi XR, Deng SH and Jiang Q
Oncol Lett 2019;18:3202-3210
https://doi.org/10.3892/ol.2019.10603
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SMI

Evaluation of plasma cell mastitis with superb  
microvascular imaging
Zhu YC, Zhang Y, Deng SH, Jiang Q, Sh XR, Feng LL
Clin Hemorheol Microcirc 2019;72(2):129-138
https://doi.org/10.3233/ch-180468

SMI, CEUS

A Prospective Study on the Value of Ultrasound Microflow 
Assessment to Distinguish Malignant from Benign  
Solid Breast Masses: Association between Ultrasound  
Parameters and Histologic Microvessel Densities
Park AY, Kwon M, Woo OH, Cho KR, Park EK, Cha SH, Song SE, Lee JH, 
Cha J, Son GS, Seo BK
Korean J Radiol 2019;20(5):759-772
https://doi.org/10.3348/kjr.2018.0515

SMI, CEUS

Radiogenomic Analysis of Breast Cancer by Using B-Mode 
and Vascular US and RNA Sequencing
Park AY, Han MR, Park KH, Kim JS, Son GS, Lee HY, Chang YW,  
Park EK, Cha SH, Cho Y, Hong H, Cho KR, Song SE, Woo OH, Lee JH,  
Cha J, Seo BK
Radiology 2020;295(1):24-34
https://doi.org/10.1148/radiol.2020191368

Smart Fusion / Smart Navigation

Ultrasound-guided targeted biopsies of CT-based  
radiomic tumour habitats: technical development  
and initial experience in metastatic ovarian cancer
Beer L, Gonzalez PM, Ortet MD , Reinius M, Rundo L, Woitek R,  
Ursprung S, Escudero L, Sahin H, Funingana IG, Ang JE, Linan MJ, 
Lawton T, Phadke G, Davey S, Nguyen NQ, Markowet F, Brenton JD, 
Crispin-Ortuzar M, Addley H, Sala E
Eur Radiol 2021;31:3765–3772
https://doi.org/10.1007/s00330-020-07560-8
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Miscellaneous

A Rare Case of a Woman Presenting with Axillary Silicone 
lymphadenopathy accompanied by Extracapsular 
 Siliconoma and Thickened Capsule after an Implant-based 
Augmentation Mammaplasty
Kim JH
J Surg Open Access 2021;7(2):
https://doi.org/10.16966/2470-0991.236

Miscellaneous

Usefulness of second-look ultrasonography using  
anatomical breast structures as indicators for magnetic 
resonance imaging-detected breast abnormalities
Izumori A, Kokubu Y, Sato K, Gomi N, Morizono H, Sakai T, Horii R, 
Akiyama F, Iwase T, Ohno S
Breast Cancer 2020;27:129–139
https://doi.org/10.1007/s12282-019-01003-z 

Miscellaneous

Description of Two Cases of Anaplastic Large Cell 
 Lymphoma Associated with a Breast Implant
Crèvecoeur J, Jossa V, Somja J, Parmentier JC, Nizet JL,  
Crèvecoeur A
Case Reports in Radiology 2019;ID6137198
https://doi.org/10.1155/2019/6137198
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SMI

Superb microvascular imaging with Doppler luminance 
using an 18-MHz probe to visualize fetal intra-abdominal 
blood vessels and organ microvasculature
Hata T, Koyanagi A, Yamanishi T, Bouno S, Takayoshi R, Miyake T
J Perinat Med 2020;48(2):184–188
https://doi.org/10.1515/jpm-2019-0411

SMI

Sono-embryological assessments of a true knot that 
developed into a hypercoiled cord and circumvallate 
placenta
Hasegawa J, Furuya N, Doi M, Sasaki T, Takagi M, Suzuki N
J Matern Fetal Neonatal Med 2019; online ahead of print
https://doi.org/10.1080/14767058.2019.1704247

SMI

Superb Microvascular Imaging of Retained Placenta with 
Placenta Accreta Spectrum
Hata T, Hanaoka U, Mori A, Yamamoto K, Tenkumo C, Mori N,  
Kanenishi K, Tanaka H
Donald School J Ultras Obstet Gynecol 2019;13(3):85–87
https://doi.org/10.5005/jp-journals-10009-1600

SMI

Characterization of Placental Microvasculature Using 
Superb Microvascular Imaging
Mack LM, Mastrobattista JM, Gandhi R, Castro EC, Burgess APH, Lee W
J Ultras Med 2019;38(9):2485-2491
https://doi.org/10.1002/jum.14919
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SMI

Sonohistological findings of the placenta accreta  
spectrum 
Furuya, N, Hasegawa, J, Homma C, Suzuki N
Ultras Obstet Gynecol 2019;54(S1):379-379
https://doi.org/10.1002/uog.21587

MPI

Cardiac time intervals and myocardial performance index 
for prediction of twin-twin transfusion syndrome
Gijtenbeek M, Eschbach SJ, Middeldorp JM, Klumper FJCM, 
Slaghekke F, Oepke D, Haak MC
Prenatal Diagnosis 2021; online ahead of print
https://doi.org/10.1002/pd.5981

WMT

The assessment of the fetal heart function using  
two-dimensional speckle tracking with a high frame rate 
Ohira A, Hayata K, Mishima S, Tani K, Jota M, Mitsui T, Eto E,  
Masuyama H
Early Hum Dev 2020;151:105160
https://doi.org/10.1016/j.earlhumdev.2020.105160

WMT

Normal Fetal Ventricular Strain by 2-Dimensional Speckle 
Tracking Echocardiography With Novel Imaging Modality 
With Higher Frame Rate and Spatial Resolution
Takei K, Yasukochi S, Takigiku K, Tanaka N, Yonehara K, Obinata H, 
Numata R, Koyama S, Masamoto M, Yamada Y
Journal infoNov 2019 Circulation. 2019;140: A14440 (abstract)
https://www.ahajournals.org/doi/10.1161/circ.140.suppl_1.14440
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Miscellaneous

Placental function and fetal weight are associated with 
maternal hemodynamic indices in uncomplicated  
pregnancies at 35-37 weeks gestation
Coral Garcia-Gonzalez C, Samira Abdel-Azim S, Slavyana Galeva S, 
Georgios Georgiopoulos G, Kypros H. Nicolaides KH, Charakida M
AJOG 2020;222(6):604.E1-604.E10
https://doi.org/10.1016/j.ajog.2020.01.011
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MVA

Intervendor comparison of mitral valve analysis software
Bratanoff M, Garwood S, Zhu Q, Vaitkeviciute I, Lin B, Mancina J, 
Fukuda S, Imamura T, Gorrisen W, Sugeng L
Eur Heart J - Cardiovasc Imaging;20(S1):i1214
https://doi.org/10.1093/ehjci/jey274

WMT

Accuracy and reliability of novel semi-automated 
 two- dimensional layer specific speckle tracking software 
for quantifying left ventricular volumes and function 
Tetsuji Kitano, Yosuke Nabeshima, Yasuhiko Abe, Yutaka Otsuji, 
Masaaki Takeuchi
PLoS ONE 2019;14(8):e0221204
https://doi.org/10.1371/journal.pone.0221204

WMT, SWE

Interplay between right atrial function and liver stiffness in 
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