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Abstract

Point-of-care ultrasound (POCUS) has become an invaluable diagnostic tool in the emergency department (ED),
offering rapid, bedside imaging that can significantly influence clinical decision-making. This case series aims
to explore the role of POCUS in the ED by presenting various clinical scenarios where it was utilized to guide
patient management. Over a period of six months, a series of cases were collected from a high-volume urban ED
at a tertiary care centre ( Dr. RM.LIM.S, Lucknow) encompassing diverse conditions such as trauma,
cardiology, respiratory, and abdominal emergencies. The use of POCUS provided critical insights in diagnosing
conditions such as cardiac tamponade, DVT, hemoperitoneum and pneumothorax. The case series highlights not
only the diagnostic accuracy of POCUS but also its capacity to enhance workflow efficiency, reduce the need
for further imaging studies, and aid in the early identification of life-threatening conditions. Additionally, the
study underscores the importance of ongoing training as the effectiveness of the procedure is closely relates to
the skill of the operator. This case series contributes to the growing body of evidence supporting the integration
of POCUS as a standard practice in emergency care for improving patient outcomes.
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Introduction

Ultrasound’s ability to aid in clinical diagnosis with
both static and dynamic imaging has allowed fast,
timely and accurate diagnosis in emergency setup.
Point of Care Ultrasound (POCUS) doesn’t require
a bulky machine thus provide facility at bed side
and no need to shift patients to radiology
department. It is non-invasive in nature, radiation-
free and suitable for clinicians who are from non-
radiology background. It’s use is now widespread
including medical trainees, advanced practitioners,
and attending physicians in various specialties.

POCUS has valuable applications in various
cardiovascular disease scenarios such as dyspnea,
chest pain, cardiac arrest, aortic dissection,
pericardial effusion, and pulmonary embolism [1].
In these conditions real-time insights into cardiac
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anatomy and function provided by POCUS works
as an adjunct to the physical examination leading to
early diagnoses and significantly influencing
medical management outcome [2].

In critically ill patients, POCUS has demonstrated
its effectiveness in the rapid evaluation of the left
and right ventricular function, identification of
pericardial effusion and tamponade, assessment of
volume status etc. A meta-analysis found that a
positive fast scan for detecting intra-abdominal
injury had a sensitivity of 74% and a specificity of
96%. [3]Point-of-care ultrasound (POCUS) now
revolutionizing the way clinicians assess and
manage critically ill or injured patients. It aids in
the rapid assessment of conditions like trauma,
cardiac arrest, respiratory distress, and abdominal
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emergencies, enabling quicker diagnosis and
intervention. The ability to visualize internal
structures, such as the heart, lungs, and abdomen,
without the need for transport or extensive
preparation, enhances patient care and potentially
reduces mortality rates.

As the role of ultrasound continues to expand in
emergency settings, it plays a crucial part in
improving outcomes by delivering timely and
accurate information that directly impacts treatment
decisions.

Case 1: Hemoperitoneum

A 52-year-old male presented to the Emergency
Department after a road traffic accident with
complaints of abdominal pain and difficulty
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breathing. The primary survey was performed
which revealed hemodynamic instability, and a
focused assessment with sonography in trauma
(FAST) exam was done which demonstrated
significant amount of free fluid in the abdomen,
suggestive of hemoperitoneum. The patient was
immediately taken to the operating room for
exploratory laparotomy, where a splenic rupture
was identified and repaired.

Discussion

The use of POCUS in trauma patients allows for
rapid assessment of free fluid in the abdominal
cavity, potentially identifying life-threatening
injuries such as internal bleeding. The FAST exam
can be a crucial component of the trauma workup,
allowing for prompt surgical intervention.

Figure 1: POCUS showing free fluid in Abdomen

Case 2: Cardiac Arrest and Focused
Echocardiography

A 58-year-old male was brought to the emergency
department (ED) following a sudden collapse at
home. The patient was found unresponsive with no
palpable pulse by bystanders. Immediate
cardiopulmonary resuscitation (CPR) was started
by family members, and he was transferred to the
ED in full cardiac arrest. Upon arrival, he was
noted to have absent heart sounds, no palpable
pulse, and a unrecordable blood pressure. The
patient’s airway was secured, and advanced cardiac
life support (ACLS) protocols were initiated. A
point-of-care ultrasound (POCUS) was
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immediately performed. The subcostal view
revealed a large, anechoic fluid collection around
the heart, suggestive of a pericardial effusion. The
patient ~was  managed with  immediate
pericardiocentesis.

Discussion

In cases of cardiac arrest, POCUS can provide
valuable information about the heart's function,
guiding decisions about the continuation or
cessation of resuscitation. The ability to assess for
pericardial effusion or gross cardiac motion is
crucial, particularly in patients with a known
history of cardiovascular disease.
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Figure 2: POCUS performed during CPR showing cardiac tamponade as the cause of Cardiac Arrest.

Case 3: Pneumothorax

A 44-year-old male with no significant medical
history presented to the ED with sudden onset of
acute pleuritic chest pain and shortness of breath
following a fall. Physical examination was
performed, auscultation revealed decreased breath
sounds on the right side. Point-of-care ultrasound
of the chest demonstrated the absence of lung
sliding, confirming the presence of a right-sided
pneumothorax. The patient was immediately

managed with needle decompression, followed by
the placement of a chest tube.

Discussion

POCUS is increasingly being used in the diagnosis
of life threatening conditions. The ability to rapidly
detect a pneumothorax can guide emergency
physicians in promptly initiating treatment and
avoiding  unnecessary  delays in  patient
management.
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Figure 3: Picture of Pneumothorax on M mode of Ultrasound

Case 4: Deep Vein Thrombosis (DVT)
Assessment

A 62-year-old obese woman with a history of
prolonged immobility after a recent hip surgery
presented with swelling and pain in her left calf.
The physical exam was suggestive of deep vein
thrombosis (DVT). A bedside Doppler ultrasound
was performed by the emergency physician,
confirming the presence of a thrombus in the left
popliteal vein. The patient was started on
anticoagulation therapy and referred for follow-up
care.
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Discussion

POCUS has become an essential tool in diagnosing
DVT, as it is a non-invasive, rapid, and effective
method for visualizing veins and identifying
thrombi. It has become a crucial diagnostic tool for
DVT. Emergency physicians can use this tool to
make timely decisions regarding anticoagulation
therapy and reduce wunnecessary delays in
management.
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Figure 4: Popliteal Vein Ultrasound

Discussion

Point-of-care ultrasound (POCUS) has become a
crucial and irreplaceable tool in modern emergency
departments (ED). With its ability to provide real-
time imaging at the patient’s bedside, POCUS
allows for rapid decision-making, which can be
critical in time-sensitive situations. A case series
focusing on the role of POCUS in the ED reveals
its various applications and benefits, alongside
some challenges and limitations.

In trauma cases, Focused Assessment with
Sonography for Trauma (FAST) exam is a key
component in evaluating patients with blunt or
penetrating trauma, enabling clinicians to quickly
identify free fluid (e.g., blood) in the peritoneal
cavity, pericardium, or pleural space. This timely
identification can significantly impact treatment
decisions, such as the need for urgent surgery or
fluid resuscitation.

Additionally, POCUS proves valuable in cases of
cardiac arrest or shock. For instance, the use of
POCUS in patients with suspected shock can help
distinguish between different causes of the
condition, such as hypovolemic, cardiogenic, or
obstructive shock, by visualizing heart function and
fluid status. In respiratory distress point-of-care
ultrasound can assess for conditions such as
pneumonia, pleural effusion, or pneumothorax. For
example, in a patient a history of trauma, POCUS
rapidly identifies a pneumothorax, confirming the
clinical suspicion and prompting the appropriate
intervention (e.g., chest tube placement) resulting
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in better overall outcome. POCUS also aids in
difficult vascular access. Ultrasound guidance for
central line placement or peripheral venous
catheterization reduces complications like arterial
puncture, hematoma formation, or failed attempts,
thus increasing procedural success rates and patient
safety. Besides these core applications, often in
orthopaedics diagnosis we need further imaging
beyond history taking, clinical examination and
plain radiographs. In these cases POCUS is useful
for ruling out occult fractures (not seen on routine x
rays) as cortical irregularities or subperiosteal fluid,
diagnosing joint effusions, haemarthrosis and
tendon ruptures. By this we can reduce unnecessary
immobilisation, reduce inpatient stays, introduce
early mobilisation of the patients. Tendon ruptures
are often missed up to 20% in the initial hyperacute
phase by history and clinical examination alone. [4]
A delay in diagnosis will lead to a difficult repair; a
poorer function in performance and strength for the
patient. [4,5]

Despite its many benefits, the case series also
underscores some limitations of POCUS in the ED.
One of the primary concerns 1is operator
dependency. The accuracy of ultrasound imaging
relies heavily on the skill and experience of the
clinician performing the examination. Inadequate
training or misinterpretation of images may lead to
diagnostic errors. Furthermore, while POCUS is
invaluable in identifying certain conditions, it does
not replace other diagnostic modalities like CT
scans or MRIs, especially when more detailed
imaging is required.
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Conclusion

This case series demonstrates the versatility and
importance of point-of-care ultrasonography in the
emergency department. From trauma and cardiac
arrest to diagnosing conditions like pneumothorax,
DVT, POCUS plays a crucial role in improving
patient outcomes by providing real-time, bedside
diagnostic information.

In conclusion, the case series on the role of point-
of-care ultrasound (POCUS) in emergency
medicine highlights its significance as an
diagnostic and monitoring tool. Through real-life
examples, it is clear how POCUS enhances rapid
decision-making, and timely interventions that
modifies patient outcomes. Its versatility in
evaluating a wide range of conditions underscores
its potential in reducing the need for more invasive
procedures when not required absolutely. As more
healthcare providers incorporate POCUS into
emergency practice, its effectiveness in guiding
clinical decisions will only continue to be
validated. The ongoing training of all clinicians for
more and more integration of ultrasound into
emergency protocols will ensure better patient
management, reduced healthcare costs, and
improved survival rates.
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