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Abstract

Point of care ultrasound (POCUS) has become a standard assessment tool for the acute medical practitioner.
Ultrasound has traditionally been the preserve of radiologists and cardiologists; however, the use by practi-
tioners outside these specialties in the treatment of acutely ill patients began in the emergency department.
Patients presenting with trauma or shock were assessed looking for life threatening injuries to inform immedi-
ate management.

Over the years and more recently during the COVID-19 pandemic, numerous POCUS protocols have been
developed to standardise the practice of POCUS and to guide training. However, there are pitfalls to POCUS
which include cross-contamination of infection, inter and intra-observer variability, bias, and retention of
skills amongst practitioners.

The use of POCUS has increased in resource limited settings as ultrasound machines have become cheaper and
more portable. However, challenges remain with considerable lack of trained healthcare staff and paucity of
training opportunities. This has led to a considerable variability in the practice of POCUS in these settings.
Artificial intelligence (Al) is increasingly being leveraged as a medium to improve image acquisition, interpre-
tation, and POCUS training. POCUS devices are also significantly smaller, cheaper, and more portable,
increasing their availability to resource poor settings. There is potential for remote training platforms to

improve access to learning opportunities in resource poor countries.
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he use of ultrasound technology in modern med-

ical practice has become a well-established

part of many treatment algorithms with its use
involving both diagnostic and therapeutic indications.
Traditionally, the use of ultrasonography was restricted
to cardiologists and radiologists; however, in recent
times there has been a growth in the skill and expertise
required to safely use ultrasound by healthcare profes-
sionals outside of these groups. The advantage of this
has become particularly evident in acute care settings
where the use of point of care ultrasound (POCUS) can
provide vital diagnostic information to aid the immedi-
ate management of acutely ill patients. POCUS has
recently been defined as ‘the acquisition, interpretation,
and immediate clinical integration of ultrasonographic
imaging performed by a treating clinician at the patient’s
bedside, rather than by a radiologist or cardiologist’ [1].
In this review, we will present and discuss the evidence

for POCUS, discuss its applicability in acute care set-
tings, highlight the challenges in its implementation-
especially in resource poor countries and future
perspectives.

Evolution of POCUS

The earliest use of POCUS was in emergency medicine,
where ultrasound was used in hyper acute settings (trauma
and shock) to aid the diagnosis of immediate life-threat-
ening injuries [2]. Free intra-abdominal and pericardial
fluid proved easy and quick to recognise with POCUS;
this led to the development of protocolised ultrasound
assessments such as Rapid Ultrasound for Shock and
Hypotension (RUSH) and Focused Assessment with
Sonography in Trauma (FAST) [3]. POCUS in intensive
care units (ICU) was initially utilised for procedural guid-
ance (e.g., central venous access). However, as POCUS
grew in emergency medicine, it found increased use as not
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only a non-invasive diagnostic tool but also as a dynamic
multimodal assessment tool to guide ongoing ICU man-
agement. Where initial ultrasound machines were bulky
and difficult to transport, the last two decades of the 20th
century has seen the development of smaller, faster, and
more portable ultrasound devices. This has provided an
opportunity to address a need to increase diagnostic accu-
racy in the patients presenting with acute illness [4].

Current POCUS Applications and Protocols

The applications of POCUS at the bedside are theoreti-
cally unlimited, and there are descriptions of POCUS
being used for:

*  Airway assessment

*  Neurological assessment

*  Fractures and musculoskeletal assessment

»  Echocardiography, including transoesophageal echo

e Lung ultrasound

*  Abdominal ultrasound, including assessment of the
genitourinary system and assessment of gastric con-
tent to provide safe anaesthesia

e Vascular access and deep vein thrombosis (DVT)

*  Regional anaesthesia

e Lumbar puncture

The most common applications are focussed echocardiog-
raphy, lung, and abdominal ultrasound, and we will mainly
focus on these applications for the rest of the article.

Echocardiography
The use of echocardiography in acute clinical settings has
improved the capability of the acute physician in the man-
agement of acute cardiovascular dysfunction. This is
especially true when trying to decipher which form of
shock predominates especially in complex clinical presen-
tations. Most focussed protocols involve four basic views —
parasternal long axis, parasternal short axis, apical, and
subcostal (Fig. 1). This would allow a quick assessment of
left ventricular function, preload responsiveness, right
ventricular function/dilation, and pericardial effusion [5].
Current protocols (Table 1) often combine echocardi-
ography with other body system ultrasound protocols to
create a comprehensive structured assessment. This also
facilitates training and standardises reporting of results.
Most protocols focus on a visual and structural assess-
ment for myocardial and/or valvular function. More
recently, protocols have been developed that incorporate
more advanced echocardiography skills such as haemo-
dynamic assessments. The ORACLE protocol for exam-
ple, added the assessment of right ventricular afterload

Fig. 1. Basic echocardiography views. a) Subcostal view, b) Apical 4 chamber view, c) Parasternal long axis view, d) Parasternal

short axis view, e) Inferior vena cava view.
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Table 1. POCUS protocols

Point of care ultrasound

Clinical utility

Protocols Regions assessed
FAST Protocol (1970s) [7] Abdomen

FATE Protocol (2004) [8] Cardiac

FEEL protocol (2007) [9] Cardiac

RUSH Protocol (2008) [10]
BLUE Protocol (2008) [I 1] Lungs
C.A.US.E. (2008) [12]

Heart, lungs, abdomen

Cardiac and lungs

Assessment of intra-abdominal free fluid
Rapid assessment of shock states
Echocardiography in cardiac arrest
Diagnosing cause of shock

Diagnosis of acute respiratory failure.

Detect the 4 leading causes of non-arrhythmogenic cardiac arrest (hypovolemia,

congestive cardiac failure, cardiac tamponade, Pulmonary Embolism [PE])

PIEPEAR (2008) [13]
ORACLE (2020) [6]

ASE POCUS protocol for
COVID-19 (2020) [14]

Cardiac and lungs
Cardiac and lungs

Cardiac, lungs and venous

Diagnosis of acute cardiorespiratory failure
Cardiac and respiratory evaluation of COVID- |9 patients

Outlines structures to be imaged, parameters to assess and measure, and
disease associations. May assist in the initial cardiopulmonary assessment of

patients with COVID-19.

FUSIC Heart (2012) [15] Cardiac

Focussed heart ultrasound for adult intensive care.

and left ventricular diastolic function [6]. It was devel-
oped during the COVID-19 pandemic to facilitate disease
specific assessment and reduce the exposure of trained
sonography staff to infection.

Lung ultrasound
Lung ultrasound gained widespread prominence after the
work of Daniel Lichtenstein in the 1990s [11]. It has
emerged as a highly sensitive and specific tool for detect-
ing pulmonary pathology, demonstrating superiority to
chest X-ray in several aspects [16]. Lung ultrasound also
has the added advantage compared with chest X-rays and
CT scans of the lack of exposure to radiation. It can be
used repeatedly without the need to move patients to the
radiology department. The use of POCUS for lung ultra-
sonography has been shown to reduce the use of chest
X-rays and CT scans by 26% and 47%, respectively [17].
Lung ultrasound can be used to identify pneumotho-
rax, pleural effusion, pulmonary oedema, lung consol-
idation, pulmonary embolus, and obstructive airway
disease (Fig. 2) [18]. When combined with echocardiog-
raphy, lung ultrasound improves the diagnostic accuracy
of pulmonary oedema (94% vs, 65%; P = 0.03) and lung
consolidation (83% vs, 66%; P = 0.016) [19]. Hence, most
POCUS protocols combine echocardiography with lung
ultrasound. (Table 1)

Abdominal ultrasound

Abdominal ultrasound in the context of POCUS was ini-
tially used for assessment of shock in trauma patients. As
a non-invasive alternative to diagnostic peritoneal lavage,
and a faster bedside alternative to CT, ultrasound for the
assessment of free intraabdominal fluid gained rapid trac-
tion. An example of this is the Focused Assessment with
Sonography for Trauma (FAST) protocol [7]. FAST eval-
uates four regions — Pericardial, peri-splenic, perihepatic
and pelvic. FAST has a low diagnostic yield in the early
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post injury phase, in penetrating injuries, and poorly
demonstrates retroperitoneal haemorrhage (Fig. 2) [20].
The extended FAST protocol incorporates basic thoracic
injury assessment.

In the critical care setting, POCUS incorporates assess-
ment for intraabdominal free fluid, urinary tract obstruc-
tion and in some protocols, the abdominal aorta and gall
bladder. More advanced techniques involve the assessment
of solid organ congestion by assessing the inferior vena
cava (IVC), hepatic, portal, and intrarenal veins as part of
the Venous Excess Ultrasound (VEXUS) protocol [21].

Evidence for POCUS

The evolution of POCUS in acute care settings has been
borne out of the need to increase diagnostic speed and
accuracy in a bid to improve clinical outcomes. POCUS is
often referred to as the ‘stethoscope of the future’ to
emphasise its adjunctive role in the clinical examination
of patients, like the impact of Laennec’s device when it
was introduced into regular clinical practice in the late
19th century [22].

As stated above, the entry of POCUS into routine med-
ical practice has its origins in emergency medicine and the
evaluation of shock, with some of the earliest examples
being in the 1970s involving the use of ultrasound for
the assessment of intra-abdominal free fluid in trauma
patients (Fig. 2) [23]. Contemporary evidence to support
its use now exists; a recent prospective study in a single
large tertiary hospital evaluated 180 patients presenting
with non-traumatic shock. Each patient had two clinical
examinations, one with POCUS using the RUSH protocol
and the other without. The use of POCUS led to a mod-
ification of the treatment plan in 50 of patients while an
entirely new plan was devised for 22.3% of patients [24].
In 2017, the ultrasound specialist interest group of the
International Federation of Emergency Medicine (IFEM)
conducted a modified Delphi process and produced a
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Fig. 2: Lung and Abdominal ultrasound — a) Normal lung ultrasound showing normal a lines, b) Lung ultrasound demonstrat-
ing B lines (suggestive of pulmonary oedema, ¢) Lung ultrasound demonstrating normal lung and pneumothorax on M-mode, d)
Lung ultrasound demonstrating a consolidated (hepatised) lung, e) Lung ultrasound demonstrating pleural effusion, f)
Abdominal ultrasound demonstrating normal appearance of the hepatorenal recess (Morrison’s pouch), g) Abdominal ultra-
sound demonstrating the intraabdominal fluid in the hepatorenal recess.

consensus statement on sonography in hypotension and lung and IVC views. The 2021 resuscitation council UK
cardiac arrest (SHoC) [25]. The SHoC protocol recom- guidelines for adult advanced life support recommend the
mends hypotension core views which consist of cardiac, use of POCUS in skilled hands to help diagnose treatable
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causes of cardiac arrest such as cardiac tamponade and
tension pneumothorax [26].

In the context of the acutely deteriorating medical
patient, a prospective, observational study assessed the
effect of POCUS amongst two teams. One used POCUS
and the other did not. Adequate immediate diagnosis
was made in 94% cases in the POCUS group and 80% in
the control group (P = 0.009). Time to first intervention
was shorter in the POCUS group 15 [10-25] min versus
34 [15-40] min, P < 0.001). In hospital, mortality rates
were 17% in the POCUS group and 35% in the control
group (P = 0.007). However, when both groups were
matched in a propensity score analysis this difference was
not replicated (29% vs, 34%, P = 0.53) [27]. Similarly, in a
randomised controlled trial (RCT) evaluating POCUS in
patients presenting with chest pain or dyspnoea assessed
with the first 24 h of ward admission, time to appropriate
treatment was significantly shorter in the POCUS group
compared with the POCUS group (median time 5 h [95%
CI 0.5-9] vs. 24 h [95% CI 19-29], P = 0.014). However,
even though the time to achieve the correct diagnosis was
shorter in the POCUS group, it did not reach statistical
significance (median time 24 h [95% CI: 18-30] vs. 48 h
[95% CI: 20-76], P = 0.12) [28].

A large, RCT was done to evaluate the effect of a stan-
dardised POCUS protocol on 30-day or hospital dis-
charge survival in patients presenting to the emergency
department with undifferentiated hypotension involving
3 centres in the US and 3 centres in South Africa. The
protocol assessed was a modification of the RUSH pro-
tocol. The trial failed to show any difference in 30 day or
hospital discharge survival between the intervention and
standard of care group [29].

During the COVID-19 pandemic, the use of POCUS
played a key role in understanding the nature of the dis-
ease and helped to identify specific clinical phenotypes
which required a different management approach. POCUS
protocols such as ORACLE and FUSIC-heart helped bed
side clinicians to identify COVID-19 pneumonia [30,31], an
increased incidence of right ventricular injury [32], and pul-
monary embolism in patients with COVID-19 [6].

A prospective observational study using POCUS to
assess the haemodynamic profiles of COVID-19 patients
found that 9.6% of patients presented in a low cardiac
output state associated with a low ejection fraction. A
subset of patients had a low cardiac output with a normal
ejection fraction in the context of high positive end expi-
ratory pressure (PEEP) suggesting low preload, and such
patients would benefit from careful intravascular volume
expansion [33]. This also informed initial guidelines to cli-
nicians warning of a potential risk of the increased inci-
dence of acute kidney injury (AKI) in COVID-19 patients
receiving high amounts of PEEP especially if they are
underfilled [34].
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There is some evidence to support the use of POCUS
in the context of acute presentations such as acute heart
failure, shock, and acute respiratory failure where there
is a signal of benefit by either improving diagnostic accu-
racy or improving survival by directing physicians to the
best management strategy earlier during the presentation
[11, 35, 36].

FAST protocol

The FAST protocol is widely recognised in acute settings
due to its efficacy and reliability in detecting internal hae-
morrhage in critically unwell patients [37-39]. While it is
not a substitute for other imaging modalities, it is a valu-
able tool in the initial trauma management as it allows for
rapid assessment and aid interventions which are para-
mount in these patients. The FAST scan has been inte-
grated into trauma protocols and guidelines worldwide
which highlights that POCUS has the potential to con-
tribute to more evidence-based tools in the future and
improve outcomes for acutely unwell patients.

The greatest impact of POCUS is in the evaluation and
treatment of the acute problems presenting in an acutely
ill patient; however, it is difficult to demonstrate how this
benefit translates into a mortality benefit. The use of
POCUS is best placed in a process of care that includes
other evidence based diagnostic and therapeutic manage-
ment strategies delivered as a care bundle towards a spe-
cific acute presentation.

Pitfalls of POCUS

Cross-transmission of organisms

A soiled ultrasound probe can serve as a medium of
transmission of microbes between patients. This risk is
reduced but not eliminated by regular decontamination
of the probes after each use. The coupling gel used during
scanning has been shown to permit bacterial growth and
it does not have any bactericidal or bacteriostatic proper-
ties [40,41]. In order to minimise the risk of cross-infec-
tion, it is recommended that after each patient use the gel
is wiped off the transducer probes and cables with absor-
bent cloth. Additional cleaning with a low to medium
level disinfectant is required daily. Frequent use of alco-
hol wipes after every patient use may degrade the rubber
seal of the probe of some transducers [42]. The use of
probe covers for the transducer and single use sterile gel
may help to reduce the risk of cross-infection. Ultrasonic
cleaning devices have been shown to be effective in dis-in-
fecting ultrasound probes while preserving the integrity
of the transducers [43].

Bias and interpretation

The use of ultrasound in the critical care setting is prone to
inter- and intra-observer variability in the interpretation of
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findings. This is more common in situations where struc-
tured POCUS protocols are not used. It is important that
departments where POCUS is performed routinely have a
robust clinical governance process in place to guide the use
of POCUS and reduce variability. The Royal College of
Radiologists and the British Medical Ultrasound Society
have published recommendations to guide the safety, gov-
ernance, and education of POCUS used outside radiology
departments [44].

Retention of POCUS skills

The widespread use of POCUS and its increased applica-
bility in different clinical settings has led to an exponential
increase in the training opportunities available with vary-
ing content and structure. Some are integrated as part of
a clinical training programme while others are stand-
alone programmes [45]. The paucity of appropriately
trained supervisors has led to a proliferation of short (1-3
day) courses, usually containing a mix of hands-on train-
ing and workshops [15]. A few studies have shown that
long term retention of POCUS skills with short training
programmes is poor, necessitating the need for re-training
[46,47]. Some POCUS training systems emphasise the
need for Continuous Professional Development (CPD)
and re-accreditation, such as the Australian Certificate of
Clinician Performed Ultrasound (CCPU) [48].

POCUS in Resource Poor Settings

The utility of POCUS has increased recently as ultra-
sound machines have become cheaper and more portable.
This has increased the potential diagnostic yield in acute
settings where other diagnostic modalities might be inac-
cessible due to cost or lack of infrastructure required. In
1985, the World Health Organization (WHO) noted that
the use of ultrasound has the potential to improve patient
management in developing countries where ultrasound
may represent the sole useful radiology service [49].
Another core challenge is the lack of a specialised health-
care workforce. The use of POCUS combined with ‘task
shifting’— where specific tasks are moved from highly
qualified health workers to less qualified health workers,
in order to increase efficiency of available human
resources — has been identified as a strategy to overcoming
inequitable access and poor health outcomes in Resource
Poor Settings (RPS) [50, 51]. Despite this, there is consid-
erable variability in the use of POCUS in RPS due to the
inequitable distribution of resources and infrastructure,
and difficulties in accessing appropriate training and sup-
port. Consequently, most of the ultrasound assessments
are carried out by radiologists/radiographers [52].

A recent study looked at the use of a lung ultrasound
protocol to assess pregnant women admitted to a high
dependency unit in Sierra Leone. Patients were assessed
at 6, 24 and 48 hours after admission. Features examined
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for included pleural effusion, atelectasis, consolidation,
and adult respiratory distress syndrome (ARDS). The
study found abnormal lung ultrasound features in 21%
of patients, and found that patients who were clinically
in respiratory distress but with a normal lung ultrasound
the aetiology was usually linked to anaemia or metabolic
acidosis. Patients with respiratory distress and abnormal
lung ultrasound features had a higher mortality [53].
Despite the limitations of this study, this demonstrates
the applicability of POCUS to direct appropriate man-
agement and facilitate severity stratification in critically ill
patients in a resource limited setting.

There are multiple indications for POCUS in RPS,
including infectious diseases, trauma, and cardiology/
cardiac surgery especially congenital heart disease [54]. In
a study from Iraq, certain sonographic changes such as
hepatosplenomegaly and bowel thickening increased the
diagnostic likelihood of typhoid fever in atypical cases
where serology may be negative [55]. In another study
from Tanzania, POCUS was used to identify prognostic
factors for mortality in patients who presented with bowel
perforation secondary to typhoid fever [56]. Similarly,
there is evidence of use of POCUS in the assessment of
patient with malaria to aid diagnosis and assess severity,
by assessing hepatosplenomegaly and optic nerve sheath
diameter in cases of cerebral malaria [57]. POCUS has
also been used in the diagnosis and management of
echinococcus, tuberculosis (including extra-pulmonary
tuberculosis) and human immunodeficiency virus (HIV)
disease [58-61].

In RPS, where financial considerations greatly influence
decision-making, the role of POCUS is promising due to
its cost-effectiveness. It offers an affordable imaging solu-
tion that can aid more rapid diagnosis and management
of patients, which is crucial in areas where expensive
imaging modalities or clinicians with specialised skills are
lacking. Wider introduction of POCUS in these settings,
can facilitate faster diagnostic and treatment decisions,
which in turn can have a favourable impact on patient
outcomes. Furthermore, its cost-effectiveness can have a
positive contribution to the healthcare system by poten-
tially reducing unnecessary referrals and thus optimising
resource allocation.

The Future

Artificial intelligence

While the concept of artificial intelligence (AI) has been
around for decades, its use in the medical field has how-
ever, accelerated recently. Al is a technology that ‘self-
learns’ from the data it is provided to reach a conclusion
[62] and so far, it has proven to have multiple uses in imag-
ing analysis, diagnostic assistance, treatment optimisa-
tion, drug development, and many more [63].
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In recent years, Al has been developed to assist in real
time interpretation of data during bedside POCUS exam-
ination, and it has produced promising outcomes. Al can
help with the analysis of images, identification of struc-
tures, and in measuring certain organ abnormalities and
function [64]. One study looking at cardiac POCUS has
demonstrated a high agreement (0.498; P < 0.001) in mea-
sured left ventricle (LV) ejection fraction between Al auto-
mated algorithm and a professional in cardiac POCUS
[65]. In the same study, different parameters, including an
IVC measuring tool, and an automatic velocity time inte-
gral tool were also analysed, which also showed the same
trend in the results. However, the study was limited by a
relatively small sample size as well as not including cases
with moderate and severe LV dysfunction or poor image
quality.

Another study looking at artifacts known as ‘B-lines’
on lung ultrasound (Fig. 2) in acute settings showed 93%
sensitivity and 96% specificity, which was higher than
an expert’s interpretation. However, it was less accurate
at assessing severity of B-lines [66]. Similarly, one study
looking at the diagnosis of paediatric pneumonia has
used an Al neural network to identify pneumonia infil-
trates with 90.9% sensitivity and 100% specificity [67].

Apart from cardiac and pulmonary POCUS, Al has
also been applied to other acute POCUS scans, including
foetal [68], DVT [69], and renal [70] scans with similarly
optimistic results. The overall impression is that Al auto-
mated measurements are just as reliable while being faster
than humans at interpretation and calculation — allowing
for a quicker diagnosis and better patient outcomes [71].
It is also worth remembering that Al is still in its early
stages [72]. It is predicted that AT will become even more
powerful with more advanced algorithms and capabili-
ties, which could lead to much more accurate and faster
POCUS interpretation.

Integration of AI in POCUS could result in a more
user-friendly and less user dependent experience. This
could require less training and knowledge from the user,
meaning that more novice users would be able to confi-
dently use POCUS and use the AI analysed data to aid
clinical judgement. A small study looking at paediat-
ric lung POCUS found that novice users, with limited
POCUS exposure and knowledge, were able to identify
pneumonia with a help of Al-augmented interpretation
systems with 93.7% accuracy (95% CI 79.1-99.2) [73].

The implementation of Al in POCUS is both intriguing
and endless. However, one of the reasons that could decel-
erate the application of Al in POCUS is the current lack
of standardised protocols and algorithms as opposed to
other imagining modalities such as X-ray, CT, and MRI
[74]. Static imaging modalities, like X-rays, are easier for
Al to process and give a more accurate result as opposed
to live imaging like POCUS [64].
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Apart from Al being utilised in practice, it also has a
potential role in POCUS training and education. Al gen-
erated resources could simulate ultrasound scenarios that
might be used for training purposes in a controlled envi-
ronment [75]. A small study has shown that an Al training
tool has helped radiology residents achieve higher sensi-
tivity, specificity, and accuracy at chest X-ray interpreta-
tion with the Al tool [76]. However, their performance
went back to their baseline without the Al aid, suggest-
ing that they did not learn or retain the information when
using the AT tools.

Currently, there are not many clear guidelines on how
to utilise AI in medical education [77]. However, Al has
potential to identify gaps in an individual’s knowledge
and personalise the teaching material in the most benefi-
cial and efficient way to create an individualised learning
experience [78].

Accessibility

We have seen a massive progression in technological
advancement in all sectors, and POCUS has followed the
same trend. POCUS devices are now smaller, faster, and
more multifunctional [79]. This enables easier transporta-
tion and use in various locations, including resource-lim-
ited and remote environments [80]. In the future, it is likely
to gain more advanced features and customisation with
integrated AI, which promises even more usability.

Advancing software is also likely to revolutionise
POCUS. It has the potential to increase the image quality
not just by improved image collection, but also by post-ac-
quisition improvements including more advanced process-
ing algorithms with better artifact recognition [81] and
even more complex post-imaging features like 3D recon-
struction [82,83]. Furthermore, as previously discussed, Al
implementation in software development has the poten-
tial to enhance images, provide automatically calculated
measurements and even automatically interpret the data.
We can also expect further speciality-oriented automated
features. For instance, an increasing number of POCUS
machines have a built-in cardiac feature which automati-
cally estimates ejection fraction [84]. More automatic mea-
surements will follow as the software evolves. Advancing
software development also has the potential for more per-
sonalised interpretation by considering patient-specific fac-
tors, like gender, weight, and age. All these reasons promise
a more user-friendly and less user-dependent software with
more accurate data analysis.

While the cost of POCUS devices is dropping, they can
still be comparatively high, with starting prices at around
$2000, and the average cost being around $8000 [85]
depending on the varying functionality of the device. As
the technology advances and the manufacturing process
improves, we can expect that the cost will progressively
reduce. So far, the increased affordability has widened
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the audience of POCUS users to clinics, smaller hospi-
tals, and even individual healthcare professionals [79]. If
prices for the device continue to fall, we can expect that
number of operators in these settings will significantly
increase. And as the number of users increase, the num-
ber of individuals able to provide training is also expected
to increase, which translates to more accessible training.
Furthermore, with the current trends in computer and
internet speed, it is predicted that more people will have
access to online resources, teaching programmes, and sim-
ulation tools which could make access to training easier.
More advanced technology will also allow for larger data-
bases and faster analysis of data, which could be used for
training and education purposes.

The use of real-time, remotely supervised ultrasound
(Tele-POCUS) has been proven to be effective in recent
years. Some studies show that the use of this teaching
strategy to remotely supervise clinicians, who have basic
POCUS training, has improved the quality of POCUS
scans as opposed to un-supervised clinicians [86-88]. We
can expect that the role of remote supervision and teach-
ing will exponentially increase in the upcoming years.

While mandatory ultrasound training during under-
graduate education is not yet widely adopted, it has slowly
made its way into the curriculum at some medical schools
due to its growing uses [89]. We can anticipate it being
implemented by more medical schools in the future and
this will further promote early exposure to ultrasound and
build confidence in the next generation of users.

The demand of POCUS is constantly increasing due to
its benefits of portability, quick diagnosis, cost-effectiveness,
and better patient outcomes [85]. POCUS is also becoming
more accessible due to advancing technology, Al, reduc-
ing costs, and easier access to training. And if that trend
continues, POCUS has a potential to eventually replace the
stethoscope as it will provide more diagnostic opportunities
with higher accuracy and at a much faster rate.

Conclusion

POCUS has become an established assessment modality
in the acute setting. The use of POCUS is increasing and
extending to non-traditional indications. While we high-
lighted the promising future of POCUS, it is worth noting
that its purpose is not to replace other specialist imaging
modalities (e.g., CT scan and MRI) but rather serve as a
cost-effective adjunct to guide initial management of the
patient alongside specialist input (e.g., cardiologists,
radiologists).

There are several POCUS protocols, and it is important
to standardise its training and implementation. POCUS
has the potential play a big part in the delivery of health-
care in resource limited settings, with further future
developments promising more tailored approaches to the
unique needs of these areas.
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