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ABSTRACT

The advancement of healthcare has expanded the role of nurses, requiring integration of innovative diagnostic tools to support
timely and accurate clinical decision-making. Point-of-Care Ultrasound (POCUS) is a portable imaging modality that enables
real-time bedside assessments, significantly enhancing the quality and efficiency of patient care. In critical care settings,
particularly for patients with Difficult Intravenous Access (DIVA), POCUS empowers nurses to visualize vascular structures,
improving first-attempt success rates for peripheral intravenous catheterization (PIVC) and reducing patient discomfort. Beyond
vascular access, POCUS supports rapid evaluation of cardiac, pulmonary, abdominal, renal, and musculoskeletal systems,
streamlining diagnostics and interventions. This paper highlights the expanding role of POCUS in nursing practice, the importance
of education and competency development, and the clinical implications and challenges associated with its implementation. By
adopting POCUS, Critical Care Nurses (CCNs) can deliver safer, more efficient, and patient-centered care in increasingly
complex clinical environments.
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INTRODUCTION

The advancement of healthcare services necessitates that nursing professionals adopt innovative diagnostic technologies to
enhance accuracy and efficacy in clinical decision-making. Point-of-care ultrasound (POCUS) encompasses the immediate
utilization of portable ultrasound apparatus at the patient's bedside for diagnostic and procedural purposes. Unlike traditional
ultrasound, which requires a referral to an imaging department, POCUS empowers nurses to promptly observe real-time
physiological conditions, thereby augmenting the continuity of care.(1-2)

Recent advancements in portable ultrasound technology and simulation-based education have amplified the feasibility of Point-
of-Care Ultrasound (POCUS) within the nursing discipline. The integration of POCUS aligns with the global movement towards
improved nursing practice, facilitating a more proactive role for nurses in early identification, monitoring, and intervention.

It serves as an imaging modality for the heart and lungs, assisting in the diagnosis of undifferentiated shock. This instrument
enables the assessment of cardiac function and hemodynamic status, thereby broadening the responsibilities of nurses in
delivering timely and effective patient care at the bedside.(3-4)

OVERVIEW

Patients who are admitted to the Intensive Care Unit (ICU) may endure significant distress attributable to factors such as pain,
confinement to a bed, attachment to various lines, tubes, and monitoring devices, as well as the overarching nature of their critical
illness. Furthermore, patients within the ICU receiving high-risk infusion therapy through Peripheral Intravenous Catheters
(PIVCs) are particularly vulnerable to severe complications associated with infusion. Challenges in achieving peripheral venous
access necessitate that patients with Difficult Intravenous Access (DIVA) have PIVCs placed in suboptimal anatomical sites,
thereby exacerbating their pain, discomfort, and limitations in mobility. Additionally, such patients frequently encounter PIVCs
that are ill-suited for their prescribed therapies, increasing their risk for potential adverse events.(5)

It is reasonable to postulate that patients with DIVA in the ICU face an elevated probability of experiencing complications,
emotional suffering, feelings of objectification and alienation, as well as diminished autonomy over their own bodies compared
to other ICU patients. Mitigating and alleviating suffering constitutes a fundamental aspect of nursing care that practitioners
should diligently pursue when attending to critically ill individuals. The reduction of pain and discomfort experienced by the
patient can enhance overall well-being and diminish suffering. Point-of-Care Ultrasound (POCUS) empowers Critical Care
Nurses (CCNs) to visualize internal vascular structures, enabling the identification of veins that were previously neither
discernible nor palpable. The ability to locate appropriate veins for cannulationand to visualize the PIVC during the insertion
procedure results in a significantly elevated first-pass success rate, thereby diminishing the patient's pain experience.

Nurses frequently encounter challenges while providing care to patients with DIVA. CCNs have characterized the process of
inserting PIVCs in patients with DIVA as both time-consuming and resource-intensive. The inability to deliver optimal quality
of care can induce moral distress among CCNs. In the intricate environment of the ICU, POCUS emerges as a valuable adjunctive
tool; CCNs may utilize POCUS to facilitate enhanced care for patients with DIVA. Employing POCUS as an extension of the
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CCNs’ observational capabilities allows them to visualize the patient’s anatomy, thereby streamlining a procedure that is often
fraught with pain and complexity. Proficiency in the utilization of POCUS equips CCNss to deliver superior quality care to patients
with DIVA by alleviating suffering and ensuring the safe administration of infusion therapies without undue delay, thus mitigating
the risk of serious complications. This research highlights the importance of Ultrasound-Guided Peripheral Intravenous
Catheterization (USGPIVC) as an essential skill for CCNs who are responsible for the care of patients with DIVA. Consequently,
it is imperative that CCNs leverage their technological acumen to acquire proficiency in USGPIVC to ensure the delivery of high-
quality care to patients with DIVA in the ICU.(6)

CLINICAL APPLICATIONS

e Cardiac Assessment:

Point-of-care ultrasound (POCUS) elevates the involvement of nurses in cardiac evaluations by providing swift
identification of ailments such as congestive heart failure and pericardial effusion. This technology permits focused
imaging, streamlining urgent clinical decisions and enhancing patient outcomes in critical cardiac scenarios.

e  Respiratory Care:

e POCUS augments the proficiency of nursing professionals in conducting bedside diagnostics by enabling swift
assessments of the lungs for ailments such as pleural effusions and pneumothorax, thus enhancing respiratory care..(3)

e  Vascular access;

e POCUS in nursing practice enhances vascular access by allowing critical care nurses to visualize veins, increasing first-
pass success rates for peripheral intravenous catheter insertion, reducing patient discomfort, and empowering nurses
through improved action readiness and confidence in managing difficult intravenous access.

e POCUS in nursing practice for vascular access includes early detection of catheter thrombosis, identification of
complications like extravasation and obstruction, and assessing catheter patency through saline flush visualization,
enhancing patient safety and care quality in infusion therapy.(9-10)

e  Abdominal Assessment:

e POCUS enriches abdominal evaluations by empowering nurses to scrutinize the hepato-biliary system, direct
interventions such as paracentesis, and pinpoint complications like fluid accumulations or liver tumors, thereby
broadening their diagnostic capabilities for patients grappling with cirrhosis. POCUS incorporates cardiac ultrasound,
assisting in the assessment of volume status and hemodynamic indicators like cardiac output, systemic vascular
resistance, cardiac contractility, and pulmonary artery pressure, which are crucial for the early and precise diagnosis of
heart failure, cirrhotic cardiomyopathy, porto-pulmonary hypertension, hepatopulmonary syndrome, arrhythmias, and
pulmonary embolism. This further facilitates effective fluid management and the administration of vasopressors during
the resuscitation process of patients suffering from cirrhosis.(11)

e  Additionally, its role is essential to assess liver masses, foci of sepsis, for appropriate sites for paracentesis, and to assess
for vascular disorders such as portal vein or hepatic vein thrombosis. Renal ultrasound can identify renal and post-renal
causes of AKI and aid in diagnosis of pre-renal AKI through volume assessment. In this review, we address the
principles and methods of POCUS in hospitalized patients and in outpatients with cirrhosis and discuss the application
of this diverse modality in clinical hepatology.(12)

e Musculoskeletal and Wound Care:

e Musculoskeletal point-of-care ultrasound (POCUS) amplifies diagnostic precision for localized injuries and
inflammation, bolstering nurses in bedside diagnostics. It acts as a complementary tool to clinical assessments,
necessitating a thorough understanding of normal ultrasound appearances and anatomy for proficient application in
musculoskeletal and wound care. The area of focus is assessed from two orientations (long- and short-axis), utilizing a
high-frequency transducer. A machine-split screen may be utilized to juxtapose the area of interest with the opposite
normal side; however, mastery of the normal ultrasound depiction of MSK structures and knowledge of relative anatomy
is essential for proficiency..(13)

BENEFITS
e POCUS enriches nurses' roles by facilitating bedside diagnostics, enhancing patient outcomes through prompt
evaluations, and simplifying procedures like central venous catheter placement. It fosters efficient care delivery,
diminishes dependence on CT scans, and bolsters accurate diagnoses across a spectrum of medical conditions.(14)

EDUCATIONAL INTEGRATION AND COMPETENCY

Integrating online didactic training into Emergency Nurse Practitioners' (ENPs) education enhances their POCUS skills, allowing
for improved competency assessment and increased confidence in performing ultrasound applications, ultimately expanding
nurses' roles in bedside diagnostics.(15)

CLINICAL SIGNIFICANCE AND IMPLICATIONS

POCUS enables quick interventions by allowing for the rapid viewing of anatomical structures and the detection of urgent
circumstances like pneumo-thorax, pericardial effusion, or abdominal bleeding.It can lessen the need for expensive imaging
techniques like CT scans or X-rays, which might be scarce or unavailable in places with few resources.POCUS can help with
real-time guidance for procedures like thoracentesis, para-centesis, or central line insertion, lowering complications and
increasing success rates.POCUS can help with the quick evaluation and triage of patients, allowing for the efficient use of scarce
resources.POCUS has improved patient safety by lowering the chance of complications from invasive procedures.During
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procedures, real-time visualization helps prevent inadvertent injuries or punctures.POCUS enables ongoing monitoring of patients
at the bedside.It provides important data for continuous patient treatment by evaluating fluid responsiveness, heart function, and
lung conditions.Healthcare professionals now have more training and skill development opportunities thanks to the inclusion of
POCUS in emergency and critical care residency programs.(2)Some of the challenges in low-resource environments include
issues with constrained healthcare budgets, the initial cost of obtaining ultrasound equipment, and subsequent maintenance is a
barrier.Maintaining quality control, standardization, and ongoing training for POCUS can be difficult.(8)

TECHNICAL AND CLINICAL CHALLENGES

POCUS, including overuse, inaccurate diagnoses, inappropriate usage, and excessive dependence on the technology. These
challenges necessitate proper prescription, application, and documentation to ensure patient safety and effective integration into
bedside diagnostics by nurses.It is dependent on the operator's skill and experience, along with equipment availability, costs, and
training, which are significant technical and clinical challenges in expanding its role in bedside diagnostics for nurses.(16)

CONCLUSION

POCUS has emerged as a valuable bedside diagnostic tool that enhances the clinical capabilities of nurses in critical and
emergency settings. It improves accuracy in assessments, increases success in vascular access, and reduces patient discomfort,
especially in DIVA cases. Its broad applications across cardiac, respiratory, abdominal, and musculoskeletal evaluations
strengthen timely decision-making. Integrating POCUS into nursing education builds confidence and competency among
practitioners. Although challenges such as training and equipment availability exist, its benefits outweigh the limitations. Overall,
POCUS empowers nurses to deliver safer, faster, and more patient-centered care.
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