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Early integration of palliative care for patients with malignant pleural effusion (MPE) significantly improves symptom control, quality of life, and
reduces healthcare costs. Despite well-developed palliative care services in Romania, timely access to multidisciplinary care remains chal-
lenging, particularly in outpatient settings and nursing homes. Point-of-Care Ultrasound (POCUS) has emerged as a valuable diagnostic and
therapeutic tool in managing malignant pleural effusions within various clinical settings, including hospitals, outpatient clinics, home care, and
nursing homes. Its diagnostic advantages include high accuracy in identifying small effusions and differentiating malignant from benign condi-
tions. Therapeutically, POCUS significantly enhances the safety and effectiveness of procedures such as thoracentesis, reducing complica-
tions and the need for hospital transfers.

This review highlights how POCUS aligns with key palliative care principles by alleviating patient burden and enhancing comfort. We advocate
for its adoption as standard practice in both inpatient and outpatient palliative care, supported by targeted training and standardized proto-

cols. Further studies should assess the long-term clinical benefits and economic implications of routine POCUS use in palliative care.
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Introduction
Palliative care is an interdisciplinary medical approach
aimed at relieving suffering and improving the quality of
life for patients with serious, life-limiting conditions [1].
Among these, malignant pleural effusion (MPE) is a com-
mon and distressing complication, affecting up to 15%
of patients with advanced cancer—most frequently those
with lung cancer, breast carcinoma, or lymphomas [2,3].
MPE refers to the accumulation of fluid in the pleural
space due to malignant infiltration, which restricts lung
expansion and often leads to severe breathlessness, anxi-
ety, and fatigue. MPE contributes significantly to dyspnea,
anxiety, and reduced functional status, making its effective
management a critical component of palliative care.
Recent evidence supports the increasing use of Point-
of-Care Ultrasound (POCUS) across diverse palliative set-
tings—not only for pleural effusions, but also for ascites,
heart failure, and pneumonia [4]. Portable, affordable, and
user-friendly ultrasound devices have enabled the integra-
tion of POCUS into bedside care, reducing hospitalizations
and improving the efliciency of symptom management.
This narrative review aims to explore the diagnostic and
therapeutic applications of POCUS in managing malig-
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nant pleural effusion, with a particular focus on its use
in outpatient and nursing home settings. By evaluating
current evidence, this review underscores both the clini-
cal benefits and implementation challenges of POCUS in
palliative care.

Pathophysiology and Classification of Pleural
Effusions

Pleural effusion refers to the pathological accumulation
of fluid in the pleural space, significantly affecting mor-
bidity, mortality, healthcare costs, and patient quality of
life. Effusions are generally categorized as transudates or
exudates, based on their underlying mechanism. Transuda-
tive effusions result from systemic factors such as increased
hydrostatic pressure or decreased oncotic pressure, com-
monly seen in heart failure or liver cirrhosis. In contrast,
exudative effusions occur due to increased capillary perme-
ability caused by malignancy, infection, inflammation, or
pulmonary embolism [5].

Exudates can be distinguished from transudates using
Light’s criteria, which are summarized in Table 1. These
criteria remain the standard approach for determining the
nature of a pleural effusion based on protein and lactate
dehydrogenase (LDH) levels in pleural fluid and serum [6].

Malignant pleural effusions (MPE) are typically exuda-
tive and often present with high pleural LDH, elevated
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Table 1. Light’s Criteria for Differentiating Exudative and Transudative Pleural Effusions

Parameter Exudate Transudate
Pleural fluid/serum protein ratio >0.5 <05
Pleural fluid/serum LDH ratio > 0.6 <0.6

Pleural fluid LDH

> 2/3 of the upper limit of normal serum LDH

< 2/3 of the upper limit of normal serum LDH

Note: The presence of any one of these three criteria is sufficient to classify an effusion as exudative.

protein levels, and low pleural pH, which together support
the diagnosis of malignancy [7].

MPE occurs in up to 30% of patients with advanced
malignancies, particularly those with lung, breast, ovar-
ian, gastrointestinal cancers, lymphomas, or mesothelioma
[8-9]. It may represent the first sign of cancer or indicate
recurrence. Small effusions (<500 mL) are often asympto-
matic but can enlarge rapidly, leading to significant respira-
tory compromise. Clinical manifestations vary by volume
and rate of fluid accumulation and may include progressive
dyspnea, non-productive cough, chest discomfort, fatigue,
weight loss, and impaired physical function [10-11].

In approximately two-thirds of cases, pleural effusion is
the initial manifestation of malignancy—especially in pa-
tients with lymphatic obstruction by squamous cell carci-
noma [12-13]. Without timely and appropriate manage-
ment, MPE can lead to rapid deterioration in respiratory
function and reduced survival, underscoring the impor-
tance of early palliative interventions aimed at symptom

relief and improved quality of life [14].

Diagnostic Approaches in Malignant Pleural
Effusion

Thoracic ultrasound has proven to be a highly sensitive
tool for detecting pleural effusions, capable of identifying
fluid volumes as small as 5 mL—far surpassing the sensitiv-
ity of chest radiography, which typically detects effusions
only above 200 mL. Ultrasound imaging allows real-time
visualization of fluid collections, facilitating both diagnos-
tic clarity and procedural safety, especially in advanced-
stage illnesses such as stage IV lung cancer. In this con-
text, ultrasound-guided thoracentesis improves precision
and reduces the risk of complications, thereby enhancing
symptom control in palliative care patients.

Point-of-Care Ultrasound (POCUS) can also assist in
distinguishing malignant from benign effusions when in-
terpreted in conjunction with clinical and laboratory find-
ings. Its bedside applicability and portability make it espe-

cially valuable in frail or immobile patients.

Management of MPE in Palliative Care
Palliative care focuses on relieving symptoms and improv-
ing quality of life across all stages of serious illness, from
diagnosis to end-of-life care. Early integration of pallia-
tive care alongside standard oncology treatment has been
shown to improve symptom control, emotional well-be-
ing, patient satisfaction, and to reduce overall healthcare
expenditures [15,16].

Patients with advanced respiratory diseases—particular-
ly those with lung cancer—frequently experience distress-

ing symptoms such as dyspnea, anxiety, depression, malig-
nant pleural effusions, airway obstruction, and pulmonary
embolism. These complications require coordinated, inter-
disciplinary care that addresses both physical and psycho-
social burdens [17].

A variety of palliative care delivery models exist, in-
cluding hospital-based, outpatient, home-based, nursing
home-based, and hospice-based programs [18]. Each mod-
el addresses distinct patient and caregiver needs by empha-
sizing early screening, regular reassessment, and proactive
management of evolving symptoms. Importantly, palliative
care programs contribute to healthcare system sustainabil-
ity by reducing hospitalizations, emergency department
visits, and intensive care unit utilization [19-22].

Successful delivery of palliative care—particularly for
respiratory and pleural diseases—relies on close collabo-
ration between pulmonologists and palliative care teams.
This integrated approach allows for timely symptom re-
lief, management of psychosocial and spiritual distress, and
support for families and caregivers throughout the illness
trajectory [23-25].

Expanding access to high-quality palliative care in out-
patient and long-term care settings remains a priority. Do-
ing so not only improves outcomes for patients with life-
limiting respiratory conditions, but also enhances overall
well-being for their caregivers.

Ultrasound-Guided Thoracentesis: Clinical
Benefits and Limitations

POCUS has become an essential tool in the diagnosis and
management of MPE. Thoracic ultrasound enables accu-
rate detection of pleural fluid, assists in distinguishing be-
tween benign and malignant effusions, and plays a crucial
role in guiding thoracentesis safely and effectively [26-30].
Compared to blind procedures, POCUS-guided thoracen-
tesis is associated with higher success rates, fewer complica-
tions, and greater patient safety and satisfaction [31].

The portability, affordability, and real-time imaging ca-
pabilities of POCUS support its widespread use in out-
patient clinics, nursing homes, and home-based palliative
care. This approach minimizes the need for hospital trans-
fers and accelerates the delivery of symptom relief [32-39].
Early bedside use of lung ultrasound can also assist in iden-
tifying serious complications common in advanced cancer
patients—such as pulmonary embolism, pneumothorax,
and pneumonia—further enhancing diagnostic accuracy
in resource-limited settings [40—41].

While thoracentesis can effectively relieve dyspnea and
improve respiratory function, its palliative benefit is often
temporary. In cases of recurrent MPE, patients may require
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multiple procedures over time [42—50]. Therefore, imple-
menting standardized protocols and comprehensive train-
ing in POCUS is essential for ensuring its safe, consistent
use across diverse care environments [51-52]. Expanding
access to ultrasound-guided thoracentesis within multidis-
ciplinary palliative teams can improve outcomes and re-
duce procedural risks, especially in vulnerable populations
such as the elderly or nursing home residents.

Implementation Challenges in Outpatient and
Long-Term Care Settings

Although palliative care services in Romania are well de-
veloped in specialized centers, access to timely and multi-
disciplinary care remains limited in outpatient clinics and
long-term care facilities. The successful integration of PO-
CUS into these settings faces several challenges, including
limited training, insufficient equipment, and inconsistent
practice guidelines.

Addressing these barriers requires institutional commit-
ment, the development of tailored training programs, and
collaboration between policymakers and healthcare profes-
sionals to expand the reach of palliative interventions.

Conclusions

Point-of-Care Ultrasound (POCUY) is a valuable diag-
nostic and therapeutic tool in the palliative management
of malignant pleural effusions. Its key advantages—such
as real-time fluid localization, improved procedural safety,
and immediate symptom relief through ultrasound-guided
thoracentesis—directly contribute to better respiratory
function and enhanced patient comfort. By improving
ventilation-perfusion balance and minimizing complica-
tions, POCUS aligns closely with the goals of palliative
care, particularly in improving quality of life.

Given its portability and cost-efficiency, POCUS ena-
bles safe implementation of thoracentesis and other pro-
cedures in outpatient, hospice, and home-based settings,
thereby reducing unnecessary hospital admissions and low-
ering healthcare costs.

We recommend the routine integration of POCUS into
palliative care protocols across all levels of service deliv-
ery. To support this, standardized training and practice
guidelines should be developed for healthcare professionals
involved in palliative care. Future research should further
evaluate the long-term clinical outcomes, cost-effective-
ness, and broader role of POCUS in advancing patient-
centered, value-based care.
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