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ARTICLE INFO ABSTRACT

Keywords: The combination of an ageing population with improving survival in malignant and non-malignant disease
POCUS processes results in a growing cohort of patients with advanced or end-stage chronic diseases who require acute
Ultrasound

medical care. Emergency care has historically been stereotyped as the identification and treatment of acute life-
threatening problems. Although palliative care may be considered to be new to the formal curriculum of
emergency medicine, in many domains the ultrasound skillset of a physician in acute medical care can be
efficaciously deployed the benefit of patients with both malignant and non-malignant disease processes that
require palliative care in the full breadth of acute healthcare settings.

In diagnostic domains (abdominal pain, urinary tract obstruction, dyspnoea, venous thromboembolism and
musculoskeletal pain) and for specific intervention guidance (thoracentesis, paracentesis, venous access, re-
gional anaesthesia and musculoskeletal interventions) we suggest that POCUS has the potential to streamline
improve patient satisfaction, streamline diagnostic strategies, optimise patient length of stay, expedite timely
symptomatic relief and reduce complications in this important patient population.

POCUS is a mandatory competence in the European curriculum of internal medicine, and specific training
programs which cover applications in the domains of palliative care in acute care settings are available.
Supervision, quality assurance and appropriate documentation are required. We expect that as the availability of
mobile units suitable for point of care applications increases, these applications should become standard of care
in the acute management of patients who require palliative care.
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1. Introduction
1.1. Why palliative care in the acute care settings?

The combination of an ageing population with improving survival in
malignant and non-malignant disease processes results in a growing
cohort of the population who live with advanced or end-stage chronic
diseases. Medical assessment may be necessary as a result of an acute
decompensation, the failure of planned management strategies, or the
requirement for levels of care that cannot be provided by skilled com-
munity nursing [1]. Acute medical evaluations, that take place in set-
tings ranging from home visits, outpatient medical clinics or inpatient
medical receiving units are pivotal moments in such situations, and the

decisions made in these first interactions can alter the trajectory of
patient care dramatically [1].

The incidence of patients with palliative care needs presenting to
acute care settings is difficult to quantify [2], but it has been provo-
catively stated that acute care clinicians will likely encounter more
palliative care situations than thoracotomies during their careers [3].
The American College of Emergency Physicians, in their recent
Choosing Wisely strategy recommends engaging available palliative
and hospice care services early after admission in patients who are
likely to benefit [4]. This rapid engagement requires appropriate as-
sessment and results not only in timely symptomatic relief, but also
results in leveraging appropriate resources and setting goals of care [5].
It is essential that clinicians accept that end of life care is essential and
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appropriate from the very beginning of a hospital stay [6].

In short, palliative care assessment should be available not only
from the front door of our inpatient services, but also be a core com-
ponent of our clinical decision-making toolkit when called to manage
acute situations or new symptoms in the full breadth of healthcare
settings.

1.2. Why POCUS?

Emergency care has historically been stereotyped as the identifica-
tion and treatment of acute life-threatening problems. Although pal-
liative care may be considered to be new to the formal curriculum of
emergency medicine, in many domains the ultrasound skillset of a
physician in acute medical care can be efficaciously deployed to the
benefit of patients with both malignant and non-malignant disease
processes that require palliative care, independent of context.

The use of Point of Care Ultrasonography (POCUS) has gained
widespread acceptance as part of routine care in Emergency Medicine,
Anaesthetics and Intensive Care, and can be defined as the use of an
ultrasound system at the bedside of a patient to answer a focused
clinical question or provide ultrasound guidance for an intervention.
New developments in miniaturisation mean that these techniques can
now also be extrapolated for use outside of inpatient settings, making
point of care imaging available for home visits, hospice or community
nursing facilities

The performance characteristics of POCUS make it an attractive
diagnostic adjunct in acute palliative care. Common symptoms and
palliative emergencies (differentiation of dyspnoea, bowel obstruction,
urinary tract obstruction, venous thromboembolism) are highly amen-
able to diagnosis at the bedside. In addition, ultrasound is a useful
adjunct in common palliative interventions (thoracentesis, paracent-
esis, difficult venous access, musculoskeletal interventions and regional
anaesthesia). It is thus no surprise that patients who require palliative
care value the time and expertise of clinicians performing POCUS, re-
sulting in increased patient satisfaction [7]. Information gained from
POCUS examinations in hospice settings or during home care can also
provide useful information to assist discussions about diagnosis and
prognosis [8,9], and the visual illustration of findings can be used to
support joint decision-making [9].

A rational approach to cross-sectional imaging, in keeping with
“Choosing Wisely” strategies is of significant importance [10]. How-
ever, it is important to recognise that palliative care does not mean “no
care” [11] or “no imaging”. Patients can sometimes be admitted with
presumptive diagnoses based on symptoms and their underlying diag-
nosis, without imaging having been performed, because of a clinician's
view that there are no further interventional consequences. The use of
imaging in inpatient palliative care can be of substantive utility,
prompting alterations in management a significant proportion of cases
[12]. Providing comfort and support does not mandate an unmitigated
“shift away from technologic care” [13]. We suggest that POCUS can
elegantly fill a niche in a sometimes dichotomous approach to cross-
sectional imaging in patients with acute palliative care needs - ad-
dressing common and easily recognisable complications which can be
missed even if other imaging tools are not used.

In this review we focus on the use of POCUS by a member of an
interdisciplinary team at the bedside of the patient requiring palliative
care, and provide a set of applications (both diagnostic, and ther-
apeutic) for daily use in acute care situations. We suggest that POCUS
has the potential to streamline further diagnostic strategies and inter-
ventions without necessitating patient transfer, optimise inpatient
length of stay, expedite timely symptomatic relief and reduce compli-
cations from specific palliative interventions.
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2. Acute diagnostics
2.1. Abdominal pain

2.1.1. Bowel obstruction

Acute or subacute obstruction occurs in patients who have advanced
intra-abdominal or pelvic malignancies with an estimated prevalence of
2% [14]. Demonstrating obstruction is significant not only because of
the need for timely targeted symptomatic treatment, but is also prog-
nostically important, with a 6-month life expectancy of approximately
50% where operable, and 8% with inoperable obstruction [15].

Abdominal plain films are frequently used as a first line investiga-
tion for bowel obstruction, however the diagnostic performance of
POCUS in mixed aetiologies is favourable in comparison to conven-
tional radiography studies when performed not only by radiologists
[16], but also the treating clinicians [17-20]. POCUS can also be per-
formed without having to move patients from their current setting of
care and without contrast administration. The resulting diagnosis can
allow timely medical palliation to be undertaken or direct the need for
further cross-sectional imaging. We therefore consider POCUS the most
appropriate first line test.

When considering the possibility of bowel obstruction in a patient in
with inoperable metastatic peritoneal disease, the contextual and
pragmatic use of POCUS to give timely, and often “just enough” clinical
information at the bedside to inform further care without movement to
other clinical settings is arguably unique to palliative care. In patients
with no known intra-abdominal malignancy, it is rarely appropriate
that the diagnostic cascade ceases after a single POCUS examination,
especially in outpatient settings.

Typical sonographic findings include dilated small bowel loops, as
demonstrated in Fig. 1, “to and fro” peristalsis with obstruction, the
absence of peristalsis in paralytic ileus, or a collapsed colonic lumen.

2.1.2. Urinary tract obstruction

In addition to lower abdominal and flank pain, urinary tract ob-
struction carries significant prognostic significance in many malig-
nancies and left untreated exposes the patient to an infection risk or, in
cases of bilateral obstruction, progressive renal failure [21].

Measurement of residual urinary volumes is often one of the first
interactions that junior medical staff have with ultrasound. A focused
examination of the urinary tract including assessment of the upper
urinary tract can provide rapid diagnostic information in cases of lower
abdominal pain or renal failure.Urine volumes measured with ultra-
sound and with a bladder catheter are highly correlated [22] and with
appropriate training clinicians can achieve competence in assessing
hydronephrosis [23-25] with a diagnostic performance similar to
radiologists [26].

With the availability of a quick and relatively simple intervention
such as urinary catheterisation, there is potential to reduce the time to
symptomatic relief. lower urinary tract ultrasound has been described
within the hospice setting following specific training, reducing the need
for patient transfer when lower urinary tract obstruction is suspected
[27].

Although the aetiology of upper urinary tract obstruction may not
be obvious in a point of care examination, being able to demonstrate
hydronephrosis early in the patients stay can streamline the further
diagnostics and guide the need for further cross-sectional imaging or
intervention such as palliative percutaneous nephrostomy (with ultra-
sound guidance as an alternative to fluoroscopic techniques), ultra-
sound guided suprapubic cystostomy or ureteric stenting.

In a focused exam the renal parenchyma and pelvis are evaluated in
two planes, transverse and longitudinally, to assess for hydronephrosis,
represented by an echo-free dilatation of the renal pelvis, and two views
of the bladder should be obtained to assess bladder volume as illu-
strated in Fig. 2.
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Fig. 1. Image demonstrating dilated small bowel loops (>2 c¢m) and interenteric fluid.

2.2. Differentiation of dyspnoea

The necessity of palliative care input in non-malignant disease has
gained widespread recognition [28-30], although appropriate early
referral to palliative care services occurs less frequently than it should
[31]. Acute decompensation of chronic lung disease and chronic heart
failure are common reasons for presentation and early diagnostic input
with POCUS can lead to early identification of the presenting complaint
and treatment in common diagnostic conundrums.

There is now a significant body of evidence to suggest the utility of
focused thorax ultrasound in the differentiation of dyspnoea — con-
gestive heart failure [32], pneumonia [33,34], pleural effusion [35,36],
pneumothorax [37] and descriptions of typical findings suggestive of
pulmonary embolism [38,39] and radiotherapy induced pneumonitis
[40,41]. Relying purely on clinical signs to diagnose cardiac tamponade
is challenging, and a subxiphoid view on focused cardiac ultrasound
can aid diagnosis of malignant pericardial effusions [42].

These studies from predominantly mixed populations in acute
medical care settings show promising performance characteristics. The
performance of diagnostic pulmonary POCUS is however demanding,
particularly in patients with pre-existing lung disease. The examination
of the peripheral lung structures can provide useful amounts of in-
formation, but central localised malignant processes require com-
plementary imaging strategies [43].

In a focused lung examination, the pleural interface is examined in
multiple locations examining specific changes either to the pleura
themselves (subpleural consolidations, pleural thickening or specific
pleural artefacts), the pleural space (pleural effusion) or absence of
typical pleura motion (pneumothorax). Fig. 3 demonstrates the typical
reverberations artefacts found in pulmonary oedema, pneumonia and
pleural effusions.

2.3. Complications of malignancy: venous thromboembolism

Malignancy is an independent risk factor for venous thromboem-
bolism (VTE), has negative prognostic implications, and in addition the
additional morbidity, VTE results in higher healthcare costs [44]. In
some settings patients may be reluctant to undergo further cross-sec-
tional Imaging, either because of previous negative experiences (for
example claustrophobia), or wish no further complex diagnostics as
part of their palliative care. In such situations the use of a bedside test
that is non-invasive is highly attractive. In a population where renal
failure would further increase morbidity, avoiding the use of contrast
with either compression sonography or lung ultrasound means that the
desire for accurate diagnostic information does not necessarily have to
include the risk of intravenous contrast.

The ESC Guidelines for Pulmonary Embolism recommends that
lower limb compression ultrasound can be considered as a first line

Fig. 2. Image demonstrating Hydronephrosis and measurement of bladder volume.
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Fig. 3. Image demonstrating typical LUS Findings (B-line profile, subpleural consolidation, pleural effusion).

investigation and further imaging testing is obviated if the result is
positive (Evidence Level I A [45]). A POCUS-first diagnostic strategy
with either compression sonography or lung ultrasound can allow fur-
ther imaging to be streamlined or targeted, or potentially avoided.
When pulmonary embolism is diagnosed, focused cardiac ultrasound
for detection of right ventricular dysfunction is recommended as part of
the risk stratification for selection of management strategies [45].

Focused compression ultrasonography has been used by both doc-
tors [8] and nurses [46] to diagnose thromboembolic complications in
hospice care settings.

Focused compression ultrasonography of the lower limb veins is
typically performed at the level of the common femoral vein and the
popliteal vein by using compression to occlude a hypoechogenic venous
lumen as demonstrated in Fig. 4. In cases of deep venous thromboem-
bolism, the venous lumen is non-compressible.

3. Palliative interventions
3.1. Ultrasound guided thoracentesis

Malignant pleural effusions is a common cause of dyspnoea in pa-
tients with malignant disease, with a post-mortem series suggesting
pleural effusions occurring in 15% of patients who died with malig-
nancies [47]. Clinical and conventional radiographs have limited di-
agnostic performance in comparison to ultrasound when establishing
whether a pleural effusion is present, and in estimating volume [36,48].

When thoracentesis is appropriate, ultrasound guidance in mixed
populations demonstrates a reduction in post-interventional pneu-
mothorax [49,50], and reduces the rates of “dry taps” in pleural effu-
sions that obliterate less than half of the hemidiaphragm. Current
guidelines strongly recommend the use of thoracic ultrasound guidance
for all pleural procedures [51]. The increasing availability of point of
care ultrasound devices means that a trip to the radiology department is
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Fig. 4. Image demonstrating 2-Point compression ultrasonography with normal
compression of Vena femoralis communis.
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no longer required for “x marks the spot” pre-procedural marking [52]
and a reduction in length of stay [53] has been described.

Palliative thoracentesis with POCUS guidance can be performed on
an outpatient basis and has been reported to be cost-effective [54]. In
cases where repeated aspiration is required, tunneled indwelling
pleural catheters can be considered, although the risks and benefits of
this invasive intervention must be considered in each individual patient
[55].

The classically described infracostal path of the intercostal artery
has been demonstrated to show significant anatomical variation, par-
ticularly on the posterior aspect of the chest [56], but POCUS can
adequately screen for these vulnerable puncture sites [57].

Multiple methods of quantification exist, but one of the most usable
is the Balik formula [48] where a transverse view is obtained at the
posterior axillary line and the maximum distance between parietal and
visceral pleura recorded in millimeters (as demonstrated in Fig. 5). This
value is multiplied by 20 to give an estimate of pleural effusion volume
in milliliters.

Having successfully completed the procedure, a further ultrasound
examination can exclude an iatrogenic pneumothorax. In a further
novel development of ultrasound guidance there are emerging reports
of the use of intracavitary contrast-enhanced ultrasound to assess
complex effusion, potentially allowing optimal drainage of loculated
effusions [58].

3.2. Ultrasound guided paracentesis

The symptoms associated with malignant ascites can be debilitating,
resulting in a significant reduction in quality of life, however inter-
vention with paracentesis provides a measurable symptomatic im-
provement [59]. The presence of ascites has not only diagnostic but also
prognostic implications [60].

Clinical examination alone demonstrates poor performance for de-
tecting ascites (sensitivity and specificity ranging from 50 to 94% and
29 to 82% [61,62] in mixed aetiologies), and cannot reliably predict a

Fig. 5. Assessment of pleural effusion volume prior to thoracentesis, measuring
pleural-diaphragm distance for use with the Balik formula.
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safe area for puncture [63]. Demonstrating ascites and selecting a safe
site for puncture builds on the core skills developed while learning the
FAST scan and is recommended by the Society of Hospital Medicine
[64].

A retrospective review in a mixed group of patients demonstrated an
association between ultrasound use and a reduction in adverse events
and length of stay [65].

Implementation of a POCUS imaging strategy on admission to a
hospice smoothed the ‘patient journey’ by limiting the number of in-
terdepartmental visits and reduced patients’ length of stay [8]. It is also
feasible to perform ultrasound assisted paracentesis in patients’ homes
[8,9], and can be performed in outpatient settings [27]. POCUS at home
can not only obviate the transfer and admission for patients with
symptomatic ascites, but can also avoid futile transfer when no para-
centesis is required [13].

While critique exists of the sensitivity of FAST scanning in cardio-
pulmonary stable patients after high energy trauma in an era of near
ubiquitous CT-availability [66] and there is significant potential to
develop further ultrasound diagnostic imaging strategies in trauma
settings [67], the same technique is a high value strategy in rapidly
identifying those who can benefit from ascitic drainage.

3.3. Ultrasound guided venous access

Periprocedural pain during vascular access is frequently reported,
often undertreated [68], and repeated attempts can lead to hyperalgesia
[69]. In palliative care this can be further complicated by long hospital
stays and multiple IV therapies, and the veno-toxic effects of che-
motherapy. The use of ultrasound to assist in venous access has been
demonstrated to increase the likelihood of successful cannulation in
patients with difficult peripheral venous access [70] with being solely
related to vessel characteristics rather than patient characteristics [71],
although not necessarily reducing the time to achieve definitive vas-
cular access, or the number of percutaneous puncture [72,73]. The
sinking costs of devices with a single linear high-frequency probe means
that access to these skills across the entire interdisciplinary team is now
a possibility and an adjunct that is appreciated by patients [72,74].

Our practice, in keeping with the recommendations of the Society
for Hospital Medicine [75], is to use a linear high-frequency probe for
ultrasound guided access using the in-plane or out-of-plane technique
after two or more attempts, or when a patient is known to have difficult
peripheral access.

3.4. Ultrasound guided analgesic strategies

The use of interventional techniques to manage pain in acute care
has become commonplace. From local anaesthesia for laceration repair
to more complex interventions for radicular pain or analgesia following
hip fracture, these strategies are valuable adjuncts to the WHO
Analgesic ladder. These skills are also transferable to the treatment of
cancer related pain. Isolated ultrasound guided peripheral nerve blocks
have been described to deliver adequate palliative analgesia over single
dermatomes [76]. Tissue-plane blocks and plexus blocks also show
promise for pain after both specific interventions and for neuropathic or
metastatic bone pain which is not adequately controlled with oral an-
algesia [77]. Depending on local skillsets it may be possible for some of
these more advanced techniques to be implemented by clinicians, or in
collaboration with local Pain Teams or Anaesthetic Departments.

The presence of arthritis is an independent predictor of the pre-
valence of significant pain in the last months of life, independent of the
terminal disease category of the patient. The prevalence of pain appears
to increase particularly during the last 4 months of life [78]. Muscu-
loskeletal pain may be overlooked as may be not related to the case of
death, but can still cause significant pain and impairment in a dying
person [79]. In this context POCUS can reliably identify long bone
fractures [80], rib fractures [81] and joint effusions [82], although
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specific diagnostic evidence for patients with malignant disease is
lacking.

Opiate analgesia may not be able to provide reliable long term an-
algesia in chronic non-cancer pain without adverse effects such as
constipation, nausea or somnolence [83]. Arthrocentesis and corticos-
teroid and local anaesthetic infiltrations performed under ultrasound
guidance can provide symptomatic relief in this context, and is asso-
ciated with less procedural pain, improved arthrocentesis success,
greater synovial fluid yield, and more complete joint decompression,
and the complications of systemic steroid treatment can be avoided
[84,85].

4. Implementation

POCUS is a mandatory competency in the European Curriculum of
Internal Medicine [86] and although specific training programs for
ultrasound in palliative care are not currently available, internationally
single “Palliative POCUS” courses have been run [87,88]. Locally, in
Switzerland, the recently created POCUS Certificate of Competency in
Ultrasound [89] covers the core material in this review and the quali-
fication is open to all board-qualified providers. Given the significant
overlap between the POCUS skills required for palliative care and that
provided by generic acute medical POCUS training courses consisting of
theme-specific theoretical and practical modules, courses of this nature
may be considered to be reasonable training options in line with the
recommendations of the Ultrasound Working Group of the European
Federation of Internal Medicine [90].

Completing a course is a first step in gaining competencies.
Performance characteristics improve with practice and supervision, as
demonstrated between the differences in the performance character-
istics of fellowship trainees and other providers when assessing for
hydronephrosis [23]. Maintaining skills learned on the courses does
require continued local mentoring, adequate image and report doc-
umentation and retention and well as an established process for quality
assurance of diagnostics [90].

Recent developments in hardware and software mean that the initial
hardware costs of an ultrasound system have significantly declined over
recent years. The majority of techniques described in this review can be
performed with a combination a low-frequency curvilinear probe and a
high-frequency linear ultrasound probe.

5. Limitations and further research

Specific descriptions of POCUS in palliative care are limited to case
reports and case series, and there is a sparsity of focused prospective
research in this patient population. We suggest that basic binary deci-
sion making, for example with urinary tract obstruction or ascites, can
be supported by analogous literature from more mixed populations.
However, it is clear that research to examine POCUS-first diagnostic
strategies assessing more complex questions in this population is sparse.
Small case series demonstrate opportunities for more thorough health
economic evaluation [8,54,91] of a POCUS-led strategy.

Innovative research in other POCUS fields has begun to examine
clinical endpoints such as diagnostic performance, but also mortality
and rates of intervention [92]. Similar research assessing patient or-
ientated outcomes related to POCUS use in acute palliative care, such as
peri-interventional pain, requirement for transfer of location, read-
mission, or improvement of symptoms is required.

6. Conclusion

In summary we suggest the targeted use of POCUS for palliative care
in acute medical care can improve clinical outcomes by reducing
complications and inappropriate care, facilitating and streamlining di-
agnostic processes at the bedside. This has the potential to be achieved
with minimal interruption to the patient without the need for
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movement to another clinical setting. POCUS can be performed by a
patient-known and trusted professional who is already aware of the
surrounding clinical context. As the capital costs required to obtain and
maintain Ultrasound equipment decrease, and as the increasing avail-
ability of mobile units ideally suited to Point-of-Care use increases, we
expect that the above applications should become part of the standard
of care in the acute management of patients who require palliative care.
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