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Usefulness of Serial
Measurements of
Inferior Vena Cava
Diameter by Vscan to
Identify Heart Failure
Patients at High Risk

of Hospitalization

Impact of Point-of-
Care Ultrasound

Examination on
Triage of Patients

with Suspected
Cardiac Disease

Adding Point of Care
Ultrasound to Assess
Volume Status in
Heart Failure Patients

inaNurse-Led
Outpatient Clinic. A

Randomised Study

Detection of Deep
Venous Thrombosis

Using a Pocket-
Size Ultrasound

Imaging Device

The American
Journal of
Cardiology, 2017

The American
Journal of
Cardiology, 2016

Heart, 2016
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Cardiovascular
Imaging, 2015

28442126
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26438785

26363831

Increasing Inferior Vena Cava
Diameter (IVCd) as measured by
handheld ultrasound (HHU) at the
point-of-care is associated with an
increased risk of heart failure (HF)
admission and may provide clinically
useful information at the point-of-
care to guide HF management.

In conclusion, during patient triage,
extension of the physical examination
by point-of-care ultrasound study
(POCUS) can cause physicians to alter
theirinitial diagnosis, resulting in

an immediate change of diagnostic
and therapeutic procedures. Based
on POCUS results, physicians

altered the diagnostic plan either

by avoiding or referring patients to
other diagnostic procedures in almost
half of the studied population.

Ultrasound examinations of the
pleural cavities and Inferior Vena
Cava (IVC) by nurses may improve
diagnostics and patient carein
Heart Failure (HF) patients atan
outpatient clinic, but more studies
are needed to determine whether
these examinations have an impact
on clinical outcomes.

The accurate and immediate decision
making allowed by the pocket-size
ultrasound examination (PUE) has
the potential to exert a significant
impact on the current diagnostic
strategies for DVT. Positive PUE can
make other diagnostic or therapeutic
procedures available earlier for the
patient without standard ultrasound
examination (SUE).
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Focused Cardiac
Ultrasound in.
Place of Repeat
Echocardiography
Reliability and Cost
Implications

Imaging Congestion
with a Pocket
Ultrasound Device:
Prognostic Implications

in Patients with
Chronic Heart Failure

Imaging Congestion
with a Pocket
Ultrasound Device:
Prognostic Implications

in Patients with
Chronic Heart Failure

Incremental Value
of Pocket-Sized
Echocardiography in
Addition to Physical
Examination during
Inpatient Cardiology
Evaluation: A
Multicenter Italian

Study (SIEC)

Can Hospital
Rounds with Pocket

Echocardiography by
Cardiologists Reduce
Standard Transthoracic

Echocardiography?

Journal of

the American
Society of
Echocardiography,
2015

Journal of Cardiac
Failure, 2015

Scandinavian
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Findings from expert Focused
Cardiac Ultrasound (eFCU) correlate
well with those from transthoracic
echocardiography (TTE) when used
in the setting of repeat testing for
assessment of ventricular function,
pericardial effusion, and inferior vena
cava collapse. The judicious use of
eFCU in place of repeat inpatient TTE
has the potential to deliver quality
cardiac imaging at reduced cost.

With the use of a hand-held
ultrasound device, signs of
pulmonary congestion could be
demonstrated. When found, these
had a significant prognostic impact
in clinically stable heart failure (HF).

Cardiac nurses were able to

obtain reliable measurements

and quantification of both
pericardial effusion (PE) and pleural
effusion (PLE) bedside by focused
ultrasound (US) and outperform
the commonly used chest x-ray
regarding PLE after cardiac surgery.

Pocket-Sized Echocardiography
(PSE) had an incremental diagnostic
value during bedside cardiology
consultation, increasing the
number of appropriate diagnoses
and reducing the routine use of
echocardiography.

The results from rapid bedside
pocket mobile echocardiography
examinations performed by
experienced cardiology fellows
compared favorably with those

from formal transthoracic
echocardiography studies. For
hospitalized patients, this finding
could shift the burden of performing
and interpreting the echocardiogram
to the examining physician and reduce
the number and cost associated with
formal echocardiography studies.
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Pocket-Sized
Ultrasound
Examination of Fluid
Imbalance in Patients
with Heart Failure: A
Pilot and Feasibility
Study of Heart Failure
Nurses without

Prior Experience of
Ultrasonography

Feasibility and
Reliability of Pocket-

Size Ultrasound
Examinations of the
Pleural Cavities and
Vena Cava Inferior
Performed by Nurses
in an Outpatient Heart
Failure Clinic

Diagnostic Accuracy of
Pocket-Size Hand-Held
Echocardiographs Used

by Cardiologists in the
Acute Care Setting

Diagnostic Accuracy
and Cost-Effectiveness
of a Pocket-Sized
Transthoracic
Echocardiographic
Imaging Device

Pocket-Size Imaging
Device: Effectiveness
for Ward-Based
Transthoracic Studies

European Journal
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European Journal
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Clinical Cardiology,
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After brief training, heart failure nurses
can reliably identify pulmonary
congestion and pleural effusion with

a Pocket-Sized Ultrasound Device
(PSUD). Assessment of vena cava
inferior was less valid. PSUD readings,
when added to the historyand a
physical examination, can improve
nurse assessment of fluid status in
patients with heart failure.

Specialized nurses were, aftera
dedicated training protocol, able to
obtain reliable recordings of both
pleural cavities and the inferior vena
cava by PSID (pocket-size imaging
device) and interpret the images

in a reliable way. Implementing
focused ultrasound examinations
to assess volume status by nurses
in an outpatient heart failure

clinic may improve diagnostics,
and thus improve therapy.

The Vscan used by a trained
cardiologist has good diagnostic
accuracy in the emergency
setting compared with a high-end
echocardiograph, despite small
screen size and lack of pulse-
wave and continuous Doppler.

This study demonstrates that the
pocket-sized portable Transthoracic
Echocardiography (pTTE)

provides accurate detection of
cardiac structural and functional
abnormalities beyond the ECG.

In addition, the use of pTTE as an
initial examination tool prior to
standard TTE (STTE) is cost-effective,
suggesting that the pocket-sized
pTTE is poised to alter the current
diagnostic strategy in clinical practice.

This study demonstrates that
pocket-size imaging devices (PSID)
can provide a valuable alternative

to TTE in the presence of focused
clinical questions and can provide an
efficient way of delivering a ward-
based transthoracic echo service.
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Diagnostic Accuracy of
Pocket-Size Hand-Held
Echocardiographs Used

by Cardiologists in the
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The Importance
of Training in
Echocardiography:
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Using Pocket
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Diagnostic Accuracy of a

Hand-Held Ultrasound
Scannerin Routine
Patients Referred for

Echocardiography

Interpretation of
Remotely Downloaded
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Ultrasound Images
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Smartphone: Validation
Against Workstation
Evaluation
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The rapid acquisition of images by
skilled ultrasonographers who use
Pocket Mobile Echocardiography
(PME) yields accurate assessments
of ejection fraction and some, but
not all, cardiac structures in many
patients. Further testing of the
device in larger patient cohorts with
diverse cardiac abnormalities and
with untrained clinicians obtaining
and interpreting images is required
before wide dissemination of its
use can be recommended.

Well-grounded training in
echocardiography leads to a rapid
improvement in image acquisition
and interpretation over a period

of a few weeks. Basic diagnostic
findings could be interpreted with
high accuracy after short training.
Interpretation of complex findings
remained difficult. The time needed
to carry out an examination using
pocket echocardiography could not
be reduced to less than 3-4 min. per
patient. New educational concepts
are warranted.

Hand-held echocardiography

was feasible and missed no

relevant findings. Given the future
implementation of spectral Doppler
capabilities, this hand-held scanner
can safely be used in clinical routine.

Remote expert echocardiographic
interpretation can provide
backup support to point-of-

care diagnosis by non-experts
when read on a dedicated
smartphone-based application.
Mobile-to-mobile consultation
may improve access in previously
inaccessible locations to accurate
echocardiographic interpretation
by experienced cardiologists.
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The rapid acquisition of images by
skilled ultrasonographers who use
Pocket Mobile Echocardiography
(PME) yields accurate assessments
of ejection fraction and some, but
not all, cardiac structures in many
patients. Further testing of the device
in larger patient cohorts with diverse
cardiac abnormalities and with
untrained clinicians obtaining and
interpreting images is required before
wide dissemination of its use can

be recommended.

Point-of-care semi-quantitative
evaluation of cardiac anatomy and
function showed high feasibility
and correlation with the reference
method for most indices. Pocket-sized
echocardiographic examinations of
four min. length, performed at the
bedside by experts, offers reliable
assessment of cardiac structures,
the pleural space and the large
abdominal vessels.

The Vscan displays image quality
interchangeable with larger and more
expensive systems. The apparatus

is well suited for performing a FATE
examination in a one-day surgery
setting and could very well also be
applicable in almost any situation
involving patients with acute illness.

The new MS (Miniaturized
Echocardiographic System)
caused a negligible increase in

the duration of consultations. It
showed additive clinical value over
physical examination, increasing
the number of diagnoses, reducing
the use of unnecessary routine
echocardiography, increasing

the number of adequate
echocardiographic studies, and
determining a large number of
releases from the outpatient clinic.
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Comparison of
Six Handheld

Ultrasound Devices

by Pediatric Point
of Care Ultrasound

(POCUS) Experts

Handheld ultrasound
versus standard
machines for
placement of peripheral

IV catheters: A
randomized, non-
inferiority study

Utility of a Bedside
Pocket-Sized

Ultrasound Device

to Promptly Manage
Abdominal Pain in the
Emergency Department

Compression with
a pocket-sized
ultrasound device to

diagnose proximal
deep vein thrombosis

Effectiveness of
education in POCUS-
assisted physical
examinationsin an
emergency department

(ED) - A before-and-
after study

Pocket-Sized Point-
of-Care Cardiac
Ultrasound Devices -
Role in the Emergency

Department

POCUS J, 2025

Am J Emerg Med,
2025

Mediterranean
Journal of
Emergency
Medicine & Acute
Care, 2019

American Journal
of Emergency
Medicine, 2018

Medicine, 2017

Hertz, 2017

40342666

39471523

N/A
OPEN ACCESS

29653786

28640133

28341982

Pediatric POCUS experts rated Vscan
Air;” Kosmos, and Lumify™ highest

for ease of use, image quality, and
overall satisfaction. No device was
clearly superior across all applications.
Subjective characteristics, particularly
probe ergonomics, may be a deciding
factor when selecting handhelds

in pediatrics. Thereis a need to
develop handhelds specifically for
use in pediatric populations.

Handheld ultrasound (HHU) was
noninferior to cart-based ultrasound
systems (CBUS) for successful
Ultrasound guided IV catheter (USGIV)
placement. There was no difference
in the rate of first attempt success

at placement or USGIV survival to

a patient’s Emergency Department
(ED) disposition between groups.
No significant additional training
was required for ED providers

of all levels to use the HHUs.

Emergency use of bedside pocket-
sized ultrasound (BPU) in patients
with non-traumatic abdominal pain
demonstrated good diagnostic
performance when compared to
traditional imaging, with the potential
advantage of reducing costs and
delay in patient final disposition.

Compression ultrasonography
performed with a pocket-sized
ultrasound device by a trained
emergency physician appears to be
feasible in emergency practice for the
diagnosis of proximal DVT. A study
with a larger sample size will have to
describe the accuracy.

The education of point-of-care
ultrasonography- assisted physical
examination (POCUS-PE) in the
emergency department (ED)
successfully increased use of POCUS,
and reduced the length of stay (LOS)
and return visits (RV) rate in ED.

The Vscan is a practical, portable
device that provides rapid diagnostic
information. One third of patients
had significant findings on the scans
to possibly aid diagnosis and prevent
misdiagnosis. This has the potential
to reduce time to diagnosis in the ED.
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The focused echocardiography

with pocket-size equipment in the
emergency care may allow a prompt
diagnosis and, consequently, an
earlierinitiation of the therapy.

In major trauma patients,
examination with Hand-Carried
Ultrasound (HCU) according to
the ‘Focused Assessment with
Sonography for Trauma’ (FAST)
principles for the diagnosis of
organ lacerations and free intra-
abdominal fluid is a reliable and
rapid alternative to contrast-
enhanced Multidetector CT (MDCT)
scans and can help save precious
time in emergency situations, and
should, additionally, be evaluated
in the pre-clinical workflow.

Our study demonstrated that

rapid evaluation by lung-cardiac-
inferior vena cava (LCI) integrated
ultrasound is extremely accurate for
differentiating acute dyspnea due
to acute heart failure syndromes
(AHFS) from that caused by

primary pulmonary disease

in the emergency setting.

In an emergency setting, this new
ultraportable echoscope was reliable
for the real-time detection of focused
cardiac abnormalities.

In conclusion, Vscan [...] seems
to have a promising future as an
indispensable gadget which, like
the stethoscope, could be used
by all medical practitioners and
assist in the evaluation of trauma
and other critical patients in the
Emergency Department (ED).
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Prehospital focused assessment
sonography for trauma (FAST)
information of intraperitoneal free
fluid could significantly hasten
door-to-CT scan or door-to-operating
theatre time in abdominal trauma
patients if established hospital
response protocols are available.

Our results suggest that with a
structured multifaceted training
program, user-friendly workflow, and
ongoing quality assurance, helicopter
emergency medical services (HEMS)
crews can perform extended focused
assessment of trauma (EFAST)
examinations safely and reliably in
the field. This would allow HEMS
crews to detect life-threatening,
time-sensitive conditions such as a
pneumothorax, pericardial effusion,
and intraperitoneal hemorrhage.
HEMS EFAST has the potential to
triage certain trauma patients directly
to the operating room or newly
emerging hybrid suites, bypassing
the emergency room and saving
crucial time.

This observational pilot study
suggests that prehospital lung
ultrasound for B-lines may aid in
identifying or excluding CHF as a
cause of dyspnea. The presence of
bilateral B-lines as determined by
paramedics is reasonably sensitive
and specific for the diagnosis of CHF
and pulmonary edema, while the
absence of B lines is likely to exclude
significant decompensated heart
failure. The study was limited by
being a convenience sample and
highlighted some of the difficulties
related to prehospital research.
Larger funded trials will be needed
to provide more definitive data.
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Our pilot study suggests that with
minimal training, paramedics

can use point-of-care ultrasound
(US) to obtain cardiac images that
are adequate for interpretation

and diagnose cardiac standstill.
Further large-scale clinical trials are
needed to determine if prehospital
US can be used to guide care for
patients with cardiac complaints.

Streamlined FAST may increase
triage accuracy of blunt torso
trauma patients in mass casualty
incidents with limited medical
resources. We recommend the
use of SFAST to decrease patient
triage to treatment timein any
unfortunate future disasters.
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The dual transducer ultrasound
device may serve as a valuable
clinical tool for the intensivist or
ECMO clinician.

Handheld ultrasonography (HHUS)
systems are able to reliably answer
various clinical intensive care
questions and are-while bearing their
limitations in mind-an acceptable
alternative to conventional high-end
ultrasonography (HEUS) devices.
Irrespective of this, the present study
was able to demonstrate relevant
differences in the B-scan quality

of HHUS devices from different
manufacturers.

Among patients with COVID-19,
echocardiography with a hand-held
ultrasound is a safe and reasonable
alternative for a complete formal
study (<10% poor-quality indices).
Echocardiogram assessment by the
operators during the exam acquisition
is reliable for left ventricular ejection
fraction (LVEF), while right ventricular
(RV) systolic function should be
subsequently offline reassessed.

Due to its easy application and its
high diagnostic reliability, point-
of-care ultrasound systems of

the latest generation represent a
valuable imaging method for the
primary assessment of abdominal
and thoracic findings, especially
in patients on intensive care units
or in emergency situations.

When lung ultrasound is
performed precociously <2

hours after extubation, detection
of immediate post-operative
alveolar consolidation and pleural
effusion by lung ultrasound is
associated with postoperative
pulmonary complications and
morbi-mortality. Further study is
needed to determine the effect of
ultrasound-guided intervention for
patients at high risk of postoperative
pulmonary complications.
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Our study suggests that protocolized
use of a hand- held POCUS device

at the bedside in the ward may
improve the proportion of adequate
diagnosis, the time to initial
treatment and perhaps also survival
of ward patients developing acute
respiratory or circulatory failure.

A P-POCUS service can be developed
after training facilitated by an online
curriculum. P-POCUS examinations
can be performed by anesthesiologists
with a high degree of accuracy to
formal studies, which is superior to TA.

We propose the development of
novel ultrasound-based clinical
pathways by integration of Persus.

Due to its ease of use and its high
diagnostic yield Hand-Carried
Ultrasound (HCU) systems of the
latest generation constitute a
helpful technique for the primary
assessment of Pleural Effusion (PE).

In ICU patients, the extension

of physical examination using

an Ultrasonic Stethoscope (US)
improves the ability of trained
intensivists to determine LVEF at
bedside. With trained operators,
the semi-quantitative assessment
of LVEF using the US is accurate
when compared to standard TTE.
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The POCUS can be a good decision
support tool for not only physicians
but also other healthcare professionals
to identify worsening heart failure (HF)
and to monitor treatment responsesin
HF patients in primary care settings.

In summary, handheld ultrasound
(HHUS) is ideally suited to meet

the specific diagnostic needs in the
care of palliative and terminally

ill patients. It helps to fulfill their
wish to spend the final period of

life in their home environment,
prevents inappropriately aggressive
diagnostic interventions, and reduces
high costs for hospital-based and
radiologist-performed imaging
procedures in end-of-life patients.

Compared to expert
echocardiography readers, the
untrained providers’ use of
point-of-care handheld
echocardiographic assessments
(POCE) forvalvular heart disease
(VHD) shows high user adoptability
and diagnostic accuracies in

the primary care setting.

HH-POCUS helped doctors in rural
areas to optimize patient care
through rapid on-site collection
of therapeutically relevant
findings. In addition, it was shown
that specialized and motivated
nurses can independently detect
simple ultrasound findings and
thus provide clinically relevant
information to doctors.

Lung ultrasound (LUS) was accurate
enough to rule-in heart failure

(HF) in a primary care setting. The
accuracy of diagnostic workup for
HF in primary care is enhanced by
incorporating LUS, irrespective
N-terminal pro-B-type natriuretic
peptide (NT-proBNP) availability.
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Radiology, University Hospitals . OPEN ACCESS .
. . aortic aneurysm groups would prefer to be informed of
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to achieve patient-centred care and
thereby indirectly lower costs in the
healthcare system.
Hand-Held Cardiac Ultrasound (HCU)
Hand-Held Cardiac perfgrmed atthe p0|n.t of care by
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d’Hebron, Barcelona, Spain Expert Support . . .\
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Interpretation .
reducing the number of unnecessary
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Internal Medicine Department, The Use of a Pocket- . L
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Assessment of Primary
Care Physicians’ Use
of a Pocket Ultrasound
Device to Measure

Left Ventricular Mass
in Patients with

Hypertension

Assessment of Left
Ventricular Function
by GPs Using Pocket-
Sized Ultrasound

Usefulness of handheld

ultrasound devices

in the assessment of
abdominal pathology
and comparison

with high-end
ultrasound devices

Journal of the
American Board of
Family Medicine
(JABFM), 2015

Family Practice,
2012

The Ultrasound
Journal, 2025

26546645

22333323

40762871

This study showed that limited
echocardiography for the detection
of Left ventricular hypertrophy
(LVH) performed by Primary Care
Physicians (PCPs) at the point of
care was feasible. Future studies
are needed to determine the

ideal training and experience
necessary to yield competency.

With tailored training, GPs were able
to assess LV function with septal
mitral annular excursion (SMAE) and
pocket-sized Ultrasound (pUS). pUS,
as a supplement to the physical
examination, may become an
important tool in general practice.

The degree of agreement of handheld
devices is high (89%), especially

in renal and bladder pathologies,
where ultrasound is decisive in
decision-making. The agreement

is weaker in pancreatic and
gastrointestinal tract pathologies.
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Internal medicine
residents’ point-of-care
ultrasound skills and
need assessment and
the role of medical

school training

Inpatient Notes - Why
Should Hospitalists Use
Point-of-Care Ultra-
sound?

Pocket-size ultrasound
device in cholelithiasis:
Diagnostic accuracy
and efficacy of short-

term training
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Use on the Inpatient
Medical Ward
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In conclusion, POCUS appears

to have positive effects on the
clinical decision-making process
with impacts on optimal patient
management and possible reduction
in the hospital length of stay.

Our residents seem very interested
in POCUS. PGY-1 residents with prior
POCUS training in medical school
seem to have higher confidence

in their POCUS skills than PGY-1
residents without prior training

and outperformed them in image
interpretation test. The study is very
instructive inbuilding our future
POCUS curriculum for residents.

In conclusion, we believe that use
of ultrasound by hospitalists will
continue to modernize the bedside
evaluation and streamline the
diagnostic process. We encourage
residency training programs to teach
POCUS, practicing hospitalists to
incorporate it into daily practice,
and hospitals and hospital medicine
programs to provide easy access

to the necessary technology.

Pocket-size ultrasound (PSUD) is

a reliable tool for the diagnosis of
cholelithiasis when used by expert
operators potentially reducing the
need for further diagnostic tests. It
can even be successfully used by
non-expert operators in outpatients
setting after a short focused training.

Ultrasound-guided peripheral IV might
reduce unnecessary central venous
catheters on general inpatient wards.
A portable ultrasound used for this
purpose was found to be acceptable
by nursing staff.

When unbiased residents acting

as hospitalists are provided with

a pocket-sized device (PSD) to
augment initial cardiac examination,
usage is frequent and suggests
clinical value in hospital medicine.
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Outpatient Use of
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Ultrasound to Assess
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in Patients With
Heart Failure

Diagnostic Utility
of Handheld

Ultrasonography as
an Extension of the
Physical Examination
of Patients With
Heart Failure

Pocket-Size Imaging
Device as a Screening
Tool for Aortic Stenosis

The Use of a Pocket-
Sized Ultrasound Device
Improves Physical
Examination - Results
of an In and Outpatient
Cohort Study

Diagnostic Influence of
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Examinations
Performed by Medical
Residents
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Journal of
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Assessment of volume status in an
outpatient cardiology clinic using
focused cardiac ultrasound (FCU)
imaging of the Inferior vena cava
(IVC) is feasible in a high percentage
of patients. A group of patients
were identified with volume status
discordant between FCU IVC and
routine clinic assessment, suggesting
that IVC parameters may provide
avaluable supplement to the
in-office physical examination.

Handheld echocardiography
performed by a medical internist,
as an extension of the physical
examination of patients with
heart failure, is a valid and safe
test that helps increase the
diagnostic performance.

Pocket-size ultrasound imaging
devices without continuous and pulse
wave Doppler modalities can, even
in the hands of a noncardiologist
with limited cardiac ultrasound
instructions with high sensitivity
and specificity, be a useful tool for
detecting more than mild aortic
stenosis and more than mild mitral
regurgitation. As such a focused
cardiac ultrasound can be an
extension of physical examinations
for patients with newly discovered
systolic murmur.

After a simple and short training
course, a pocket-sized ultrasound
device (PUD) examination can

be used in addition to a physical
examination to improve the
answer to ten common clinical
questions concerning in and
outpatients, and can reduce

the need for further testing.

By implementing pocket-size
ultrasound examinations that
took less than 11 minutes to the
usual care, we corrected, verified,
oradded important diagnoses in
more than one of three emergency
medical admissions. Point-of-
care examinations with a pocket-
size imaging device increased
medical residents’ diagnostic
accuracy and capability.
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Filopei & Kory,
Beth Israel — Mount Sinai,
New York, NY, USA

Arienti & Corazza,

Department of Internal Medicine,
Maggiore Hospital, Bologna,
Italy First Department of Internal
Medicine, Internal Medicine

and Gastroenterology,

St. Matteo Hospital,

University of Pavia, Pavia, Italy

Panoulas & Nihoyannopoulos,
Hammersmith Hospital, Imperial
College Healthcare NHS Trust
and Imperial College

London, London, UK

Razi & Spencer,
University of Chicago,
Chicago, Illinois, USA

Impact of Pocket

Ultrasound Use by
Internal Medicine

House Staffin the.
Diagnosis of Dyspnea

Bedside
Ultrasonography (US),
Echoscopy and US Point
of Care as a New Kind of
Stethoscope for Internal
Medicine Departments:
The Training Program
of the Italian Internal
Medicine Society (SIMI)

Pocket-Size Hand-Held
Cardiac Ultrasound

as an Adjunct to
Clinical Examination
in the Hands of
Medical Students

and Junior Doctors

Bedside Hand-Carried
Ultrasound by Internal
Medicine Residents
Versus Traditional
Clinical Assessment
for the Identification
of Systolic Dysfunction
in Patients Admitted
with Decompensated
Heart Failure

Journal of Hospital
Medicine, 2014

Intern Emerg Med,
2014

European Heart
Journal of
Cardiovascular
Imaging, 2013

Journal of the
American Society of
Echocardiography,
2011

24891227

25145290

22833550

21885245

Journal, date PubMed ID (PMID) | Conclusion from abstract

Lung ultrasound performed by
residents with a pocket ultrasound
improved the diagnostic accuracy of
dyspnea. Two residents undergoing
extended training showed a total
increase in diagnostic accuracy.

Since 2005, the Italian Society of
Internal Medicine (SIMI) and its
Ultrasound Study Group has been
holding a Summer School and
training courses in ultrasound for
residents in internal medicine. A
national network of schools in bedside
ultrasound was then organized
forinternal medicine specialists
who want to learn this technique.
Because bedside ultrasound is a
user-dependent diagnostic method,
itisimportant to define the limits
and advantages of different new
ultrasound devices, to classify them
(i.e., Echoscopy and Point of Care
Ultrasound), to establish appropriate
different levels of competence and
to ensure their specific training.

In this review, we describe the

point of view of the Italian Internal
Medicine Society on these topics.

The use of Pocket-Size Hand-Held
Echocardiographic (PHHE) after
brief bedside training in the form
of a tutorial greatly improved

the clinical diagnosis of medical
students and junior doctors,

over and above history, physical
examination, and ECG findings.

Residents with limited training in
cardiac ultrasound were able to
identify left ventricular systolic
dysfunction (LVSD) in patients
with acute decompensated heart
failure with superior accuracy
compared with clinical, physical
exam, lab, and electrocardiographic
findings and an average of 22
hours before the results of formal
echocardiography were available.
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Kameda & Taniguchi,
Departments of Clinical Laboratory
Medicine, Saiseikai Utsunomiya
Hospital, Utsunomiya, and Jichi
Medical University, Shimotsuke,
Japan

Lavi & Cohen,
Department of Urology, Haamek
Medical Center, Afula, Israel

Daurat & Capdevila,
Department of Anesthesia

and Critical Care Medicine,
Lapeyronie University Hospital,
Montpellier, France

Assessment of the
renal collecting system
using a pocket-sized
ultrasound device

A urologic stethoscope
- Urologist performed
sonography using a
pocket-size ultrasound
device in the point-
of-care setting

Diagnosis of
Postoperative Urinary

Retention Using a
Simplified Ultrasound
Bladder Measurement

Journal of Medical
Ultrasonics, 2018

International
Urology and
Nephrology, 2017

Anesthesia &
Analgesia, 2015

29721640

28643228

25642660

Ultrasound using a pocket-sized
ultrasound device is useful for
evaluating dilatation of the
collecting system, especially

for ruling out its presence.

Urologist performed pocket
ultrasound study is valid in evaluating
the upper and lower urinary tract and
is practical in many clinical scenarios.
The urologic stethoscope is now
becoming a reality within reach.

Asimple ultrasound measurement
of the largest transverse bladder
diameter seemed to be helpful to
exclude or confirm Postoperative
Urinary Retention (POUR).

Vscan family — Fetal/OB & GYN
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Cooper & Yazbek,

Queen Charlotte’s and Chelsea
Hospital, Imperial College
Healthcare NHS Trust, Department
of Metabolism, Digestion and
Reproduction, Imperial College
London, London, UK

Corroenne & Salomon,
Department of Obstetrics, Fetal
Medicine and Surgery, Necker
Enfants Malades Hospital, Paris,
France

Knights & Khalil,

Department of Obstetrics and
Gynaecology, Norfolk and
Norwich University Hospitals

NHS Foundation Trust, Norwich;
Fetal Medicine Unit, St George’s
University Hospitals NHS
Foundation Trust, London; Fetal
Medicine Unit, Liverpool Women’s
Hospital, Liverpool, UK

A Second Trimester
Abdominal Ectopic
Pregnancy Visualised
Using Standard and
Handheld Point-of-
Care Ultrasound:

A Case Report

Physicians’ perceptions

of the daily use of a
handheld ultrasound

device in the laborroom

Impact of point-of-
care ultrasound and

routine third trimester
ultrasound on
undiagnosed breech
presentation and.
perinatal outcomes:
An observational
multicentre

cohort study

Australas J
Ultrasound Med,
2025

Journal of
Gynecology
Obstetrics

and Human
Reproduction, 2023

PLOS Medicine,
2023

40655409

37290728

37023211
OPEN ACCESS

This case highlights the potential role
of handheld POCUS in diagnosing a
rare and life-threatening condition.
The device enabled immediate,
bedside imaging and facilitated rapid
decision-making. To our knowledge,
thisis the first documented case of
an abdominal ectopic pregnancy
diagnosed using handheld POCUS,
emphasizing its potential to improve
maternal outcomes through early
detection and intervention.

Our study suggests that the Vscan

Air" is easy to use, with a good quality
image and reduces the amount of time
to make a clinical diagnosis. Handheld
US device could be useful in the

daily practice in maternity hospital.

In our study, we observed that

both a policy of routine facility-
based third trimester ultrasound

or POCUS are associated with a
reduction in the proportion of term
breech presentations that were
undiagnosed, with an improvement
in neonatal outcomes. The findings
from our study support the policy of
third trimester ultrasound scan for
fetal presentation. Future studies
should focus on exploring the
cost-effectiveness of POCUS for
fetal presentation.
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Wastlund & Smith,

Cambridge Institute of Public
Health, Cambridge; Health
Economics Group, Norwich Medical
School, University of East Anglia,
Norwich, UK

Keable & Crozier,

James Paget University Hospital;
Norfolk; School of Health Sciences,
University of East Anglia,

Norwich, UK

Mbuyita & Mbaruku,
Ifakara Health Institute, Dar Es
Salaam, Tanzania

Mbuyita & Mbaruku,
Ifakara Health Institute,
Dar Es Salaam, Tanzania

Galjaard & Devlieger,

KU Leuven Department of
Development and Regeneration:
Pregnancy, Fetus and Neonate,
Gynaecology and Obstetrics,
University Hospitals Leuven,
Leuven, Belgium

Sayasneh & Bourne,

Early Pregnancy and Gynaecological
Scanning Unit, Queen Charlotte’s
and Chelsea Hospital, Imperial
College, London, UK

Screening for breech

presentation using
universal late-

pregnancy ultra-

sound - A prospective
cohort study and cost
effectiveness analysis

Detection of breech
presentation -
Abdominal palpation
and hand-held scanning

by midwives

Effects of Introducing
Routinely US Scanning
During Ante Natal

Care (ANC) Clinics on
Number of Visits of ANC
and Facility Delivery: A

Cohort Study

Uptake of Training
on Vscan by Midlevel

Providers Working in
Rural Health Facilities in
Tanzania: Implications

for Reliability

Use of a Pocket-Sized
Ultrasound Machine
(PUM) for Routine
Examinations in the
Third Trimester of

Pregnancy

Do Pocket-Sized
Ultrasound Machines
Have the Potential to be
Used as a Tool to Triage
Patients in Obstetrics

and Gynecology?

Journal, date

PLOS Medicine,
2019

British Journal of
Midwifery, 2018

Archives of Public
Health, 2015

Biosafety & Health
Education, 2014

Ultrasound in
Obstetrics &
Gynecology, 2014

Ultrasound in
Obstetrics &
Gynecology, 2012

PubMed ID (PMID)

30990808

N/A

26347809
OPEN ACCESS

N/A
OPEN ACCESS

24357339

22605511

According to our estimates,
universal late pregnancy ultrasound
in nulliparous women (1) would
virtually eliminate undiagnosed
breech presentation, (2) would be
expected to reduce foetal mortality
in breech presentation, and (3)
would be cost effective if foetal
presentation could be assessed

for less than £19.80 per woman.

The results support the use of hand-
held ultrasound, as it did detect
breech presentation before induction
of labour or spontaneous labour
and birth. Further work includes the
audit of the reasons that hand- held
ultrasound scanning was not used,
to ensure that a targeted action plan
can be created. Future research

into midwifery values, cultural
attitudes and the effectiveness of
abdominal palpation is also needed,
to develop the knowledge base on
which scanning can be framed.

We conclude that introduction of
the simplified ultrasound scanning
technology at lowest levels of care
has an effect to improving ANC
attendance in terms of number of
visits and motivate facility delivery.

The study concludes that it is
possible to train health providers
to conduct routine scanning using
Vscan at primary health facility
level and produce quality scans
and correct diagnosis similar

to that of expert sonologist.

A battery-driven PUM (pocket-sized
ultrasound machine) can be used

in third-trimester obstetrics for
routine assessment of fetal growth
(biparietal diameter, transcerebellar
diameter and femur length) and

for assessment of fetal wellbeing.

The findings and final diagnosis
in the three study groups were
similar for both a pocket-sized
ultrasound machine (PUM) used
transabdominally and a high-
specification ultrasound machine
(HSUM) used transvaginally
and/or transabdominally.
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Akimoto & Kato,

Department of General Medicine,
Hirosaki University School of
Medicine and Hospital,

Aomori, Japan

Lau & Luke,

Division of Shoulder and Sports
Medicine Surgery, Department of
Orthopaedic Surgery, University of
California San Francisco Medical
Center, San Francisco, California,
USA

Initial assessment

of femoral proximal
fracture and acute hip
arthritis using pocket-
sized ultrasound:

a prospective
observational study in
a primary care setting

in Japan

Use of Pocket-Sized
Ultrasound Device

in the Diagnosis of
Shoulder Pathology

Journal, date

BMC
Musculoskeletal
Disorders, 2020

Clinical Journal of
Sport Medicine,
2020

PubMed ID (PMID)

32393287
OPEN ACCESS

31855908

Negative pocket-sized ultrasound
(PsUS) findings of cortical
discontinuity and joint fluid retention
in the hip are useful for ruling

out femoral proximal fractures
and acute hip arthritis. PsUS and
radiography have comparable
diagnostic accuracies, and PsUS
could aid in the initial assessment
of acute hip pain among the
elderly in primary care settings.

The findings from this study
demonstrate that pocket-sized,
hand-held ultrasound machines
may be used to identify
shoulder pathology.

Vscan family — Medical education
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Journal, date

PubMed ID (PMID)
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Miller & Abuhamad,
Eastern Virginia Medical School,
Norfolk, Virginia, USA

Nelson & Narula,

Department of Emergency Medicine
and Department of Medicine, Icahn
School of Medicine at Mount Sinai,
New York, New York, USA

Learner Improvement
from a Simulation-
Enhanced
Ultrasonography
Curriculum for First-Year
Medical Students

Seeing is Believing —
Evaluating a Point-
of-Care Ultrasound
Curriculum for 1st-Year
Medical Students

Journal of
Ultrasound in
Medicine, 2017

Teaching and
Learning in
Medicine, 2016

28127792

27191830

Initial results show that we were
able to successfully develop,
implement, and evaluate
performance of first-year medical
students on their fundamental
knowledge and performance of
basic ultrasonography (US) using
a model that emphasized hands-
on simulation-enhanced training.
Furthermore, most students found
the experience to be a beneficial
component of their education and
indicated a desire for more US
training in the medical curricula.

Students and faculty valued

the curriculum, and students
demonstrated basic competency
in performance and interpretation
of ultrasound. Further study is
needed to determine how to

best incorporate this emerging
technology into a robust learning
experience for medical students.
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Solomon & Saldana,
Cardiovascular Division, Brigham
and Women’s Hospital and Harvard
Medical School,

Boston, MA, USA

Cawthorn & Johri,
Queen’s University, School of
Medicine, Kingston, Ontario, Canada

Andersen & Haugen,

MI Lab and Department of
Circulation and Medical Imaging,
Norwegian University of Science
and Technology, Trondheim,
Norway

Clinic of Cardiology, St. Olav
Trondheim University Hospital,
Trondheim, Norway Levanger
Hospital, Nord-Trgndelag Health
Trust, Levanger, Norway

Point-of-Care
Ultrasound in Medical
Education - Stop
Listening and Look

Development
and Evaluation of
Methodologies for

Teaching Focused
Cardiac Ultrasound

Skills to Medical
Students

Feasibility and Accuracy

of Point-of-Care Pocket-
Size Ultrasonography

Performed b
Medical Students

The New England
Journal of
Medicine, 2014

Journal of the
American Society of
Echocardiography,
2014

BMC Medical
Education, 2014
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24433979

25070529
OPEN ACCESS

A generation of physicians will

need to be trained to view this
technology as an extension of their
senses, just as many generations
have viewed the stethoscope. That
development will require the medical
education community to embrace
and incorporate the technology
throughout the curriculum.

Third-year medical students were
able to acquire Focused Cardiac
Ultrasound (FCU) image acquisition
and interpretation skills after a novel
training program. Self-directed
electronic modules are effective

for teaching introductory FCU
interpretation skills, while expert-
guided training isimportant for
developing scanning technique.

Medical students with minimal
training were able to use a Pocket-
Size Imaging Device (PSID) as a
supplement to standard physical
examination and successfully acquire
acceptable relevant organ recordings
for presentation and correctly
interpret these with great accuracy.
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King’s College Hospital,
London, UK
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S2 Statistical Solutions,
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Patel & Gunnarsson,
Health Economics, GE HealthCare,
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S2 Statistical Solutions,
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Cardim & Zamorano,
Hospital da Luz, Cardiology
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Diagnostic Accuracy
and Cost-Effectiveness
of a Pocket-Sized
Transthoracic
Echocardiographic
Imaging Device

Pocket-Size Imaging
Device: Effectiveness
forWard-Based
Transthoracic Studies

Ultrasonography
Guidance Reduces

Complications and.
Costs Associated
with Thoracentesis
Procedures

Evaluation of Hospital

Complications and
Costs Associated with
Using Ultrasound

Guidance During.
Abdominal Paracentesis

Procedures

Usefulness of a

New Miniaturized
Echocardiographic
System in Outpatient
Cardiology
Consultations as an
Extension of Physical
Examination

Journal, date

Clinical Cardiology,
2013

European Heart
Journal —
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This study demonstrates that the
pocket-sized portable Transthoracic
Echocardiography (pTTE)

provides accurate detection of
cardiac structural and functional
abnormalities beyond the ECG.

In addition, the use of pTTE as an
initial examination tool prior to
standard TTE (STTE) is cost-effective,
suggesting that the pocket-sized
pTTE is poised to alter the current
diagnostic strategy in clinical practice.

This study demonstrates that
Pocket-Size Imaging Devices (PSID)
can provide a valuable alternative

to TTE in the presence of focused
clinical questions and can provide an
efficient way of delivering a ward-
based transthoracic echo service.

Ultrasonography-guided thoracentesis
is associated with lower total hospital
stay costs and lower incidence of
pneumothorax and hemorrhage.

The use of ultrasound guidance in
abdominal paracentesis procedures
is associated with fewer adverse
events and lower hospitalization costs
than procedures where ultrasound is
not used.

The new MS (Miniaturized
Echocardiographic System)
caused a negligible increase in

the duration of consultations. It
showed additive clinical value over
physical examination, increasing
the number of diagnoses, reducing
the use of unnecessary routine
echocardiography, increasing

the number of adequate
echocardiographic studies, and
determining a large number of
releases from the outpatient clinic.



https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23893844/
https://pubmed.ncbi.nlm.nih.gov/23708845/
https://pubmed.ncbi.nlm.nih.gov/23708845/
https://pubmed.ncbi.nlm.nih.gov/23708845/
https://pubmed.ncbi.nlm.nih.gov/23708845/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/21994047/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/22011070/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/
https://pubmed.ncbi.nlm.nih.gov/21074362/

Other articles supporting Vscan family

Conclusion from abstract

First author & last author, institution

Perez-Sanchez & Soni,

Division of Hospital Medicine, Joe
R. Teresa Lozano Long School of
Medicine,University of Texas Health

Kaiser & Jung,

Medical Clinic and Polyclinic lll;
Institute for Diagnostic Radiology
and Interdisciplinary Ultrasound,
University Hospital Regensburg,
Regensburg, Germany

Astudillo,
Department of Internal Medicine,
CHU Toulouse, France

Narula & Braunwald,

Icahn School of Medicine at Mount
Sinai, New York, New York, USA;
Brigham and Women'’s Hospital and
Harvard Medical School, Boston,
Massachusetts, USA

Comparison of 6
handheld ultrasound

devices by point-of-care

ultrasound experts: a
cross-sectional study

Mobile handheld

ultrasound with Vscan
Air for the diagnosis of
deep vein thrombosis

Interest of echoscopy
in global transverse
clinical medicine

Time to Add a Fifth
Pillar to Bedside
Physical Examination
— Inspection,
Palpation, Percussion,
Auscultation, and
Insonation

Journal, date

The Ultrasound
Journal, 2024

Clinical
Hemorheology and
Microcirculation,
2023

Rev Fr Med Hosp
Polyval, 2019

JAMA Cardiology,
2018

PubMed ID (PMID)

39356371

36278343

N/A

29490335

The overall satisfaction with image
quality was rated highest with Vscan
Air,;" Lumify,” and Mindray TE Air* when
acquiring right upper quadrant, apical
4-chamber, and superficial neck and
lung views. No single handheld was
perceived to be superiorin image
quality for all views. Vscan Air was
rated highest for overall ease of use
and was the most preferred handheld
for purchase by POCUS experts.

The mobile Vscan technology opens
up new possibilities for near-patient
and location-independent imaging
in cases of deep vein thrombosis.

Clinical echoscopy will be an integral
part of the clinical examination at the
patient’s bedside for all physiciansin
the future. We have reviewed the very
rich literature in recent years on the
usefulness of echoscopy in cardiology,
pneumology, gastroenterology and
polyvalent hospital medicine. This
general review shows that echoscopy
improves the sensitivity of the
physical examination, especially at
the beginning of symptoms. This
practice must be taught to physicians
and to all future physicians engaged
in global clinical medicine.

The imaging-assisted physical
examination must be considered as

a part of the bedside examination for
situations in which it can add value. It
is emphasized that bedside imaging
is neither meant to replace physical
examination nor full-scale imaging if
needed subsequently. It is time to add
a fifth pillar to the armamentarium

of modern physical examination,
insonation, with a miniaturized,
portable handheld device.



https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-024-00392-3
https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-024-00392-3
https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-024-00392-3
https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-024-00392-3
https://theultrasoundjournal.springeropen.com/articles/10.1186/s13089-024-00392-3
https://pubmed.ncbi.nlm.nih.gov/36278343/
https://pubmed.ncbi.nlm.nih.gov/36278343/
https://pubmed.ncbi.nlm.nih.gov/36278343/
https://pubmed.ncbi.nlm.nih.gov/36278343/
https://www.revue-medecinehospitaliere.fr/parutions/volume-3-2019/int%C3%A9r%C3%AAt-de-l-%C3%A9choscopie-en-m%C3%A9decine-clinique-transversale-et-globale/

https://www.revue-medecinehospitaliere.fr/parutions/volume-3-2019/int%C3%A9r%C3%AAt-de-l-%C3%A9choscopie-en-m%C3%A9decine-clinique-transversale-et-globale/

https://www.revue-medecinehospitaliere.fr/parutions/volume-3-2019/int%C3%A9r%C3%AAt-de-l-%C3%A9choscopie-en-m%C3%A9decine-clinique-transversale-et-globale/

https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/
https://pubmed.ncbi.nlm.nih.gov/29490335/

Other articles supporting Vscan family cont.

Journal, date PubMed ID (PMID) | Conclusion from abstract

First author & last author, institution

Koizi & Young,

GE HealthCare University Hospitals
Coventry and Warwickshire NHS
Trust, UK

Dietrich & Braden,

Medizinische Klinik 2, Caritas-
Krankenhaus Bad Mergentheim,
Akademisches Lehrkrankenhaus der
Universitat Wiirzburg, Germany

Badano & Fioretti,

Department of Cardiopulmonary
Sciences, Azienda Ospedaliero-
Universitaria S Maria della
Misericordia, Udine, Italy

Sztajzel & Sarasin,
University Hospital
Geneva, Switzerland

Improving the
Outcomes of Deep
Vein Thrombosis

— Optimising the
Diagnostic Pathway

Echoscopy

Improved Workflow,

Sonographer.
Productivity, And
Cost-Effectiveness of
Echocardiographic
Service for Inpatients
by Using Miniaturized

Systems

Accuracy of Cardiac
Auscultation in

the Era of Doppler
Echocardiography.

A Comparison
Between Cardiologists

and Internists

Thrombus, 2016

Praxis, 2015

European

Journal of
Echocardiography,
2009

International
Journal of
Cardiology, 2008

N/A

26373907

19252189

18762344

Given their crucial role throughout the
deep vein thrombosis (DVT) pathway,
nurses represent a key source of
potential operational improvement.
The immediate availability of portable
ultrasonography devices (PUSD)
raises the possibility of potentially
conducting ultrasound scans for every
patient suspected of DVT, without
needing to wait for blood tests results.
Implementing nurse-led ultrasound
diagnosis of DVT has potential clinical,
economic and resource use benefits.
Reducing the time to diagnose DVT
could potentially avoid the use of self-
injected low molecular weight heparin
by patients.

The clinical use of pocket size
ultrasound devices is still at an early
stage. Its performance has been
studied and proven in cardiology,
gynecology, and gastroenterology. It
is expected that the image quality will
improve and that more techniques for
miniaturized devices will be available
in the near future. The perspective
will be that more and more clinicians
will have “echoscopes” as a bedside
tool, replacing or complementary

to a “stethoscope.” The term
“echoscopy” was defined by the
European Federation of Societies of
Ultrasound in Medicine and Biology
(EFSUMB). Echoscopy is one form of
point of care ultrasound (POCUS).
Teaching material has been prepared
by EFSUMB on how to use it (www.
efsumb.org).

Implementation of digital
echocardiography, certified
sonographers, and a miniaturized
echo system allowed improvement

of the cost-effectiveness of the service
provided by the echo-lab forinpatients,
and avoided patients’ discomfort
derived from prolonged waiting time
before and after the exam.

Our findings show that in the Doppler-
echocardiographic era overall
cardiac auscultatory proficiency for
common valvular lesions is similar

in cardiologists and internists.
Cardiologists perform better than
internists only when auscultating
more rare cardiac lesions, such as
cases of Atrial Septal Defect (ASD) or
Hypertrophic Cardiomyopathiy (HCM).
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Cardiac Ultrasound
Device in the
Outpatient Cardiology
Clinic Reduces the
Need for Standard

Echocardiography
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The use of a simple HCU device in
the outpatient cardiology clinic
allowed reliable diagnosisin one
third of the patients referred for
echocardiography, which translates
into cost and time saving benefits.

16940393

This is the first comprehensive study
to directly compare different HHUS
devices in a head-to-head manner.
While the majority of the tested
devices demonstrated satisfactory
performance, notable discrepancies
were observed between them. In
particular, the B-scan quality exhibited
considerable variation, which may
have implications for the clinical
application of HHUS. The findings of
this study can assist in the selection

of an appropriate HHUS device for
specific applications, considering the
clinical objectives and acknowledging
the inherent limitations.
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