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INTRODUCTION

the current status of patient- and family-
performed sonography including its
application types, quality, outcomes, user
perspectives, implementation challenges, and the
potential role of Al in addressing these challenges
and improving outcomes.
(1) To identify application types and patterns of
patient- and family-performed (non-professional)
sonography
(2) To identify challenges related to implementation
of patient- and family-performed sonography in
each application
(3) to describe patient-, family- and healthcare
professional perspectives on the implementation of
self-performed sonography
(4) to identify the outcomes of patient- and family-
performed sonography
(5) to review Al applications that address patient-
and family-performed sonography challenges.

R{ eview question / Objective To investigate

Background Ultrasound (US) technology has been
used for decades in clinical practice for a wide
range of applications, including prenatal care,
cardiovascular monitoring, musculoskeletal
assessments, and the detection of abdominal or
pelvic conditions. The aging population has
created a need for innovative healthcare solutions
that can optimize the capacity of healthcare
resources. Traditionally confined to clinical
settings, US technology is increasingly being
adapted for home use, with the potential to help
patients and families to perform these procedures
themselves [1]. This shift has been facilitated by
the development of small, portable devices that
maintain high imaging quality while being
accessible to non-professional users [2].

At the same time, the advancement of Artificial
Intelligence (Al) technologies has a potential to
enhance clinical decision making based on novice
US user scans. Al can be used to help with guiding
image acquisition, improving quality of scans,
providing real time guidance of probe positioning,
and assisting in the interpretation of results [3].
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These advancements support the growing trend of
transitioning care from healthcare institutions to
the community, allowing for better monitoring of
various clinical conditions and early identification
of pathology [4-6]. It may increase access to
medical imaging services in a timely manner for
poorly supported geographical areas or for
individuals with mobility limitations.

Self-performed US empowers patients and families
by enabling them to take a more active role in
managing their health [7], which can lead to
reduced healthcare utilization, including fewer
hospital admissions and emergency department
visits [4,5]. Additionally, these technologies provide
valuable decision support for both clinicians and
families, ultimately improving patient and caregiver
outcomes.

Patient or family-performed US may allow patients
and caregivers to better manage their care
according to their preferences and needs by
offering flexibility in when and where imaging is
performed. This personalized approach enables
timely monitoring of health conditions without the
constraints of clinic visits, allowing patients and
families to follow their routines [4,6].

Rationale The use of self-administered US is
rapidly growing due to its potential to enhance
patient outcomes, despite its reliance on the
operator's proficiency. Yet, the scope of its
utilization across clinical applications and its
implementation in healthcare systems remained
mostly fragmented.

One of the most significant gaps lies in
understanding the capabilities of novice operators
in making clinical decisions across different
application types. While the technology offers the
potential for use among non-professional users
such as patients and family caregivers, there is
limited understanding of how effectively these
scans can be interpreted and used for clinical
decisions. This raises concerns about diagnostic
accuracy, the risk of misinterpretation, and the
overall reliability of the technology in real-world
settings when operated by users with minimal
training. The development of Al technologies offers
a promising solution to some of these challenges.
Previous reviews on handheld US mainly focuses
on clinician-guided scans in both clinical and non-
clinical settings [3, 8-10]. These reviews
investigated point-of-care (POC) and telemedicine
US performed by providers with varying levels of
sonography expertise. These reviews demonstrate
the feasibility of POC sonography and its potential
to improve access to care in remote and low-
resource settings, ultimately enhancing the quality
of care. One review also examined the application
of Al in this setting [3]. These studies are

interesting as they show the ability of less
experienced sonography users and portable US
devices and potentially with reduced quality to
contribute sonography-based decision making [3,
8-10].

To the best of our knowledge, only one review has
synthesized findings from studies focused on self-
operated ultrasound; yet focused only on
pregnancy use case [10]. This review highlighted
the potential feasibility of self-administered
ultrasound and reported high levels of patient
satisfaction. Our aim is to expand this scope by
reviewing a variety of use cases for self-operated
ultrasound across different acute and chronic
conditions. This includes patients with various
clinical, functional, and cognitive capabilities, as
well as different degrees of family involvement in
medical and nursing care tasks. By integrating
evidence from these diverse applications, we aim
to assess the readiness of self-performed
ultrasound technologies and evaluate their impact
on patient and family outcomes. Additionally,
mapping Al tools supporting probe positioning,
quality enhancement and results interpretation
could facilitate layperson performance of
ultrasound scans and identify unexplored
challenges.

METHODS

Strategy of data synthesis We plan to search in
the following databases: PubMed, Cochrane,
SCOPUS, Web of Science, and CINAHL. We will
focus on three concept categories: ultrasound,
operation and patient and family self operation.
The first concept includes terms capturing
ultrasound imaging and device, such as
sonography, Echocardiography, doppler. The
second concept captures the scanning process,
including performed, operated. The third concept
indicates scanning by patients and families,
including self, patient, family, layperson and
unprofessional. If applicable, truncations will be
incorporated. The search strategy will include co-
occurrence of terms from the three concepts in
title, abstract and key words. Items focused on
non-relevant strategies will be excluded using the
operator NOT (e.g., ultrasound operated
procedures). Relevant thesaurus terms for each
concept will be applied for PubMed and CINAHL
searches.

Eligibility criteria The inclusion criteria include
studies focused on ultrasound imaging,
administered/ operated by laypersons, such as
patients, family members, and paid caregivers in
non-clinical settings. Types of studies include peer-
reviewed publications of observational, case
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studies, randomized controlled trials, quantitative
and qualitative studies. This scoping review will
exclude any imaging technology besides
sonography, scans administered by healthcare
professionals, robots and non-human scans.

Source of evidence screening and selection
Inter rater reliability of source selection process will
be performed by two reviewers, independently.
Any disagreements will be solved by consensus or
by the decision of a third reviewer.

Title and abstract screening will be conducted in
duplicate, with both researchers independently
marking studies for inclusion, exclusion, or
uncertain status. After evaluating 10% of the
studies, the researchers will discuss any
discrepancies in their screening process. If
necessary, adjustments to the screening process
will be made. In cases where agreement cannot be
reached, a third researcher, blinded to the prior
decisions, will make the final decision.

Following the title and abstract screening, two
researchers will assess eligibility of at least five
randomly selected full texts. Discrepancies will be
discussed and adjustments to the eligibility
assessment process will be made if needed. In
cases where agreement cannot be reached, a third
researcher will make the final determination.
Insights from the eligibility assessment will inform
adjustments to the data extraction tool. Full-text
retrieval will be conducted by at least one
researcher. After extracting data from 10% of the
studies, findings will be reviewed for
inconsistencies. Adjustments to the extraction
approach will be made as needed. A third
researcher will provide guidance in cases of
disagreement.

Data management Data management will be
performed using Covidence tool. The search
results will be exported to Covidence and
duplicates will be removed. The following
information for each included full-text will be
retrieved: Study characteristics (e.g., year, country,
design, population), type of the ultrasound device,
quality, setting, operator (e.g., patient, family, paid
caregiver), guidance by professionals, training,
interpretation, utilization (e.g., diagnostic/
therapeutic, real time, automatic), Al applications,
Outcomes, user and other stakeholders
perspectives. The extraction tool will be adjusted
according to the accumulated knowledge.

Reporting results / Analysis of the evidence We
anticipate methodological heterogeneity across the
studies, encompassing both quantitative and
qualitative research. The data collected for the
review will be synthesized in tables summarizing

information according to the extraction tool
described. The purpose of the studies and major
findings will be coded and synthesized according
to the specific aims.

Presentation of the results Prisma flow chart and
tables summarizing study characteristics,
sonography characteristics, applications and
perceptions will be presented as applicable.
Figures will be considered according to synthesis
process.

Language restriction None.
Country(ies) involved Israel.

Keywords ultrasound; sonography; self-operated
ultrasound; self-scanning; artificial intelligence;
home ultrasound; non-professional operator;
handheld sonography; ultraportable sonography;
patient-performed ultrasound; family-performed
ultrasound; telemedicine.

Dissemination plans Peer-reviewed paper and
conference presentations.
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