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Combined assessment by two-
dimensional shear wave elastography
and the ultrasound-guided
attenuation parameter is useful

for risk stratification of progressive
non-alcoholic steatohepatitis and
may be convenient for evaluating the
necessity of specialist referral and
liver biopsy.

Phantom SWE measurements were
only reproducible among operators,
machines, and probes at superficial
depths. SWE measurements
acquired in deep regions should not
be used interchangeably among
operators, machines, or probes.

There is good to excellent
intersystem agreement of measured
SWS in elastic phantoms and in vivo
livers across 6 ultrasound 2D SWE
systems. Test-retest repeatability
was excellent for all systems.

2D SWE has an excellent diagnostic
accuracy equivalent to that of

MRE for assessing significant (>F2)
and severe (>F3) fibrosis. MRE
demonstrated a higher AUROC
than 2D SWE, but this last one has
advantages such as lower cost,
fewer contraindications and greater
ease of performance than MRE.

LSM by 2D SWE is an excellent
method to differentiate between
patients with advanced fibrosis
(F>3) and patients with no or mild
fibrosis (F<2). We were able to show
this also in a subgroup of patients
with NAFLD.

2D SWE is reliable and accurate for the
diagnosis of liver fibrosis. In selected
patients, 2D SWE may be useful in
reducing the need for liver biopsy when
staging fibrosis. Further studies in
larger prospective series are needed to
confirm these results and determine
the most appropriate cut-off values for
each stage of liver fibrosis.
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Conclusions from Abstract

The LS cut-off values for 2D SWE-GE
implemented on different systems
for predicting F>2, F>3 and F=4 are
not significantly different.

In conclusion, the best 2D SWE-GE
(S8) cutoff values for predicting F2,
F>3 and F=4 were 6.9, 8.2, and

9.3 kPa.

MRE, 1D-TE, and 2D-SWE assigned
the majority of patients to the same
fibrosis group. The agreement was
at least good, and there was a strong
correlation between kPa values in

all three pairs of techniques. Highest
agreement was found between MRE
and 1D-TE. High BMI was associated
with discordance among the
techniques

The risk of liver fibrosis is associated
with iron overload and gender in
patients with TM

Significant intersystem variability was
observed in the LS measurements
made using the two 2D SWE systems.
Therefore, even 2D SWE systems
from the same manufacturer should
not be used interchangeably in
longitudinal follow-up.
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Conclusions from Abstract

In patients with obesity, the
increased SCD poses a diagnostic
challenge for ultrasound SWE
measurements. Hitherto, clinicians
were not well informed of the
advantages of using increased
intercostal probe pressure when
performing ultrasound-based SWE
to assess liver stiffness. We found
that applying maximum intercostal
probe pressure significantly
decreased the SCD and significantly
increased the technical success
rate without compromising the
SWE results. In fact, only three
measurements were necessary

to achieve a reliable, technically
successful SWE examination.

We have demonstrated similar

and excellent repeatability and
interobserver agreement for four
novel SWE systems using liver
tissue-mimicking phantoms. Further
studies are needed to evaluate the
performance of these methods in
human liver scanning.

Despite the excellent reproducibility
of each of the four SWE platforms,
we found significantly different
applicability, repeatability and
stiffness measurements among the
platforms. Furthermore, applicability
and repeatability of some of the SWE
platforms would be more affected by
abdominal wall thickness than other
SWE platforms. Although 2D SWE/
SSI had the highest repeatability,
other SWE platforms would be
recommended in patients with a
thick abdominal wall because the
applicability of 2D SWE/SSI was
more affected by abdominal wall
thickness. Thus, when evaluating
liver fibrosis, the appropriate SWE
platform could be selected taking
into consideration the abdominal
thickness of the patients.
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Combining LSM with non-invasive
parameters, especially GBWT,
improves the diagnostic accuracy

for predicting EV. We suggest
reconsidering screening gastroscopy
in patients with ACLD who show LSM
<9 kPa and GBWT <4 mm due to the
very low risk of having varices.

Two-dimensional SWE using LOGIQ
E9 is a reliable and reproducible
method for measuring elasticity in
healthy volunteers and has a similar
degree of reliability as p-SWE using
VTQ, but absolute measurements
from the two techniques should not
be used interchangeably.

Liver stiffness values in healthy
individuals vary widely and are not
dependent on age, body mass index,
or specific nonhepatic comorbidities.
Liver stiffness values within the
normal range can noninvasively

rule out cirrhosis, as liver stiffness

is significantly higher in cirrhotic
patients (P <.001). Two-dimensional
shear wave elastography has
excellent interobserver agreement.

In summary, food intake has a
significant influence on LSM. There
is an 11% risk of misclassifying
non-fasting, healthy patients as
having significant fibrosis.

Despite significantly higher values,
LSMin the left lobe may be an
alternative if LSM in the right lobe

is not feasible, and cirrhosis can be
ruled out with high probability if LSM
is within the normal range.

Patients with chronic GVHD

had substantially higher hepatic
parenchymal SWVs than patients
without liver disease, indicating
increased tissue stiffness. To our
knowledge, this phenomenon has
not been previously reported in
chronic GVHD and suggests potential
utility of SWE for diagnosis and
monitoring of disease progression
and the treatment response in this
cohort of patients.
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Conclusions from Abstract

With the exception of Toshiba
software version 5.0, all of the
scanners we tested can be
recommended without reservation for
comparative ultrasound elastography
of the healthy liver at measurement
depths of 3cmupto 5 cm.

In this review paper, we outline

the major advances in the field of
ultrasound for liver applications,
with special emphasis on techniques
that could soon be part of the future
armamentarium of ultrasound
specialists devoted to the assessment
of liver disease. Specifically, we
discuss current and future ultrasound
assessment of steatosis, spleen
stiffness for portal hypertension, and
elastography for the evaluation of focal
liver lesions; we also provide a short
glimpse into the next generation of
ultrasound diagnostic methods.

There are increasing SWE-related
tasks for clinical medical physicists,
e.g., investigation and confirmation
of proper SWE function for relevant
clinical applications prior to clinical
utilization. We reported approaches
of clinical AT within 10 systems from
one vendor, as well as comparison
of target measurements across
systems from two vendors. The test
approaches and results reported
should be helpful to other physicists
needing to address these problems,
and could also provide guidance for
assessing system performance for
other clinical SWE tasks.

The good ICCs for the median
values indicate that 2D SWE. GE is
a reproducible method. Ultrasound
experience did not significantly
influence the results.
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Conclusions from Abstract

2D SWE is a reliable and reproducible
method to assess LSM with good
diagnostic accuracy to assess liver
fibrosis in patients with CLD.

2D CP-SWE can be a useful and
reliable method to access liver
fibrosis in a noninvasive manner.

The present results showed only
moderate concordance of the
majority of elastography machines
with the Fibroscan results, preventing
the possibility of the immediate
universal adoption of Fibroscan
thresholds for defining liver fibrosis
staging for all new machines.

In our cohort, the proposed GE LOGIQ
value of 9.4 kPa did not adequately
discriminate subjects with advanced
fibrosis. Further prospective evaluation
of our post hoc analyses is warranted
to identify the ideal cutoff values for
the LOGIQ E9 system.

The results suggest that 2D SWE

and MRE are well correlated when
SWE is performed at the eighth and
seventh intercostal spaces. The ninth
intercostal space is less reliable for
diagnosing fibrosis with 2D SWE.
Combining measurements from
multiple intercostal spaces does not
significantly improve the performance
of 2D SWE for detection of fibrosis.
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Conclusions from Abstract

2D SWE is one of the non-invasive
techniques in the evaluation of liver
fibrosis. Our findings suggest that
2D SWE accurately differentiate
clinically insignificant and significant
liver fibrosis.

Our results contradict
recommendations of 10 acquisitions
for pSWE and TE and only 3 for

2D SWE.

Two-dimensional shear wave
elastography is achievable in a
wide range of age in children. We
established the reference values of
normal liver stiffness on 2D shear
wave elastography in children.

All methods showed excellent
feasibility. 2D SWE showed
significantly lower LSM values than
pSWE and TE, and lower failure rate
compared to TE. Our results further
indicate an age and sex effect on
LSM values.

The liver 2D SWE measurements
correlated with the histological
liver fibrosis scores, regardless

of the histopathological scoring
system, although 2D SWE was
better at identifying patients with
early fibrosis, not at distinguishing
among the individual fibrosis levels.
Two-dimensional SWE using the
GE LOGIQ US system is useful for
identifying pediatric patients at risk
for liver fibrosis.
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2D Shear Wave Elastography (cont)
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1.S.D. Bolboaca - 2. R. l. Badea,

1. Department of Medical Informatics
and Biostatistics, luliu Hatieganu
University of Medicine and
Pharmacy Cluj-Napoca, Romania;

2. Department of Medical Imaging,
“Prof. Dr. Octavian Fodor” Regional
Institute of Gastroenterology and
Hepatology, Cluj-Napoca, Romania

PANCREAS

Shear Wave Elastography

Variability Analysis and
Relation With Kidney
Allograft Dysfunction: A
Single-Center Study

Open Source)

Diagnostics, 2020

31941112

The cortical tissue stiffness proved
significantly higher values on

patients with allograft dysfunction

as compared to patients with stable
function but to evolve as an additional
tool for evaluation of patients with

a kidney transplant and change the
clinical practice more extensive
studies are needed. Kidney tissue
stiffness showed high intra- and
inter-examination variability, and

this variability need to be explained.
Extensive studies are needed to
identify the kidney allograft stiffness
in order to assess the capacity of SWE
to discriminate between patients with
and without allograft dysfunction.

N. Da Silva - E.M. Jung,
Department of Radiology,
University Hospital Regensburg,
Regensburg, Germany

BREAST

Intraoperative
Characterization of
Pancreatic Tumors Using
Contrast-Enhanced
Ultrasound and Shear
Wave Elastography for
Optimization of Surgical
Strategies

Journal of

Ultrasound in
Medicine, 2020

33124700

Intraoperative SWE and CEUS

are highly valuable techniques for
intraoperative characterization of
FPLs. Although 1oCEUS proved to be
superior to loSWE, the combined use
can be helpful in particular cases.

1. M. Bayat - 2. A. Alizad,

1. Department of Physiology and
Biomedical Engineering, Mayo Clinic
College of Medicine, Rochester, MN,
United States of America;

2. Department of Internal Medicine
and Department of Internal
Medicine Mayo Clinic College of
Medicine, SW, Rochester, MN,
United States of America

Y. Sowa - K. Nishino,
Department of Plastic and
Reconstructive Surgery, Kyoto
Prefectural University of Medicine,
Graduate School of Medical
Sciences, Kyoto, Japan

Diagnostic Features of
Quantitative Combpush
Shear Elastography for
Breast Lesion
Differentiation

(Open Source)

Ultrasound Shear Wave
Elastography for Follow-
Up Fat Induration After
Breast Reconstruction
With an Autologous Flap

(Open Source)

pLOs One, 2017

Plastic and
Reconstructive
Surgery, 2015

28257467

26495231

Comb-push Ultrasound Shear
Elastography was able to distinguish
between benign and malignant
breast masses with high sensitivity
and specificity. Continuity of stiffness
maps allowed for choosing multiple
quantification ROIs which covered
large areas of lesions and resulted in
similar diagnostic performance based
on average and maximum elasticity.
The overall results of this study,
highlights the clinical value of CUSE in
differentiation of breast masses based
on their stiffness.

The experience suggested that

shear wave elastography may be a
noninvasive tool to assess alterations
of tissue stiffness in a reproducible
fashion after breast reconstruction
with DIEP flaps. Complications, such
as fat necrosis and fatty induration,
may occur as a result of unstable blood
flow to the flap. Thereby, objective
assessments of stiffness might

make a major contribution to the
understanding of hemodynamics of
the DIEP flap after transplantation.

Xe)
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2D Shear Wave Elastography (cont)
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MUSCULOSKELETAL

M.B. Rominger - T. Frauenfelder, Influencing Factors of 2D  Ultrasound 30250941
Institute of Diagnostic and Shear Wave Elastography International Open,
Interventional Radiology, University =~ of The Muscle - An Ex 2018

Hospital Zurich, University of Vivo Animal Study

Zurich, Zurich, Switzerland

2D SWE of muscle is influenced by
a wealth of parameters. Therefore,
standardization of measurement

is advisable before application in
clinical research studies and routine
patient assessment.

HEAD & NECK

S. Kumar Mukul - A. Kumar, Ultrasound Elastography  National Journal 31798245
Department of Dentistry and as a Potential Diagnostic  of Maxillofacial

Radiodiagnosis, AlIMS, Patna, Aid in Oral Submucous Surgery, 2019

Bihar, India Fibrosis (Open Source)

The advantages of ultrasound
elastography as a diagnostic tool
over the subjective clinical method
of diagnosis and staging of OSMF
look promising. Further studies
should be conducted with a suitable
specific transducer probe and with
quantitative diagnostic elastography
method.

PEDIATRICS

Eda Albayrak - Tuba Kasap, Evaluation of Neonatal Journal of 28850723
Department of Radiology, Brain Parenchyma Ultrasound in

Gaziosmanpasa University, Medical Using 2-Dimensional Medicine, 2017

Faculty, Muhittin Fisunoglu Street, ShearWave Elastography

60100 Tokat, Turkey

This study shows that differences
between brain stiffness values in
preterm and term neonates can be
shown by using 2-dimensional shear
wave elastography, and the results
may be reference points for evaluating
neonatal brain stiffness in research on
patients with various illnesses.
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UGAP

First Author & Last Author,
Institution

LIVER ADULT

H. Kuroda - Y. Takikawa, Division
of Hepatology, Department of
Internal Medicine, lwate Medical
University, Iwate, Japan

F. Bende - A. Popescu,

University of Medicine and
Pharmacy “Victor Babes” Timisoara,
Romania

1.T.Tada - 2. J. Tanaka,

1. Department of Gastroenterology
and Hepatology, Ogaki Municipal
Hospital, Ogaki, Japan; 2.
Department of Epidemiology,
Infectious Disease Control, and
Prevention, Hiroshima University
Institute of Biomedical and Health
Sciences, Hiroshima, Japan

G. Ferraioli - S. Monteiro,
Dipartimento di Scienze Clinico-
Chirurgiche, Diagnostiche e
Pediatriche, Medical School
University of Pavia, Pavia, Italy

Y. Fujiwara - Y. Takikawa,

Division of Hepatology, Department
of Internal Medicine, Iwate Medical
University, Iwate, Japan

1.T.Tada - 2. N. Kamiyama,

1. Department of Gastroenterology
and Hepatology, Ogaki Municipal
Hospital, 4-86 Minaminokawa,
Ogaki, Gifu 503-8502, Japan;

2. Ultrasound General Imaging,

GE Healthcare, Hino, Tokyo, Japan

Two-dimensional shear
wave elastography

and ultrasoundguided
attenuation parameter
for progressive non-
alcoholic steatohepatitis

(Open Source)

Ultrasound-Guided
Attenuation Parameter
(UGAP) for the.
Quantification of Liver
Steatosis Using the
Controlled Attenuation
Parameter (CAP) as the
Reference Method

(Open Source)

Liver Stiffness Does Not
Affect Ultrasound-Guided
Attenuation Coefficient
Measurement in the
Evaluation of Hepatic
Steatosis

Ultrasound-Based
Techniques for the
Diagnosis of Liver
Steatosis (Open Source)

The B-Mode Image-Guided

Ultrasound Attenuation
Parameter Accurately

Detects Hepatic Steatosis
in Chronic Liver Disease

(Open Source)

Utility of Attenuation
Coefficient Measurement
Using an Ultrasound-
Guided Attenuation
Parameter for Evaluation
of Hepatic Steatosis:
Comparison With MRI-
Determined Proton
Density Fat Fraction

PubMed
ID (PMID)

Journal, Date

pLOs One, 2021 33826669

Medical
Ultrasonography,
2021

33220028

Hepatology 31661724

Research, 2020

World Journal of 31686762
Gastroenterology,

2019

Ultrasound in 30077415
Medicine and

Biology, 2018

AJR American
Journal of
Roentgenology,
2018

30476453

Conclusions from Abstract

Combined assessment by two-
dimensional shear wave elastography
and the ultrasound-guided
attenuation parameter is useful

for risk stratification of progressive
non-alcoholic steatohepatitis and

may be convenient for evaluating the
necessity of specialist referral and liver
biopsy.

UGAP seems to be a good method
for liver steatosis quantification and
correlates strongly with CAP values.

UGAP-determined attenuation
coefficient was weakly affected by
liver stiffness, an indicator of
hepatic fibrosis.

The US systems are widely used for
the screening of liver disease and
they allow a thorough evaluation of
the liver, whereas the assessment
with CAP needs a dedicated device
that gives only information about
steatosis and fibrosis.

In conclusion, UGAP had high
diagnostic accuracy for detecting
hepatic steatosis in patients with
chronic liver disease.

UGAP-determined attenuation
coefficient values had a good
diagnostic ability to detect
hepatic steatosis.
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