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Abstract 
 
Background Point-of-care ultrasound (POCUS) has revolutionized emergency medicine by 
providing real-time, bedside imaging, enabling rapid diagnosis and treatment of life-threatening 
conditions such as trauma, cardiac emergencies, pulmonary disorders, and acute abdominal 
pathologies. Conventional imaging methods like X-ray and CT scan, though valuable, are time-
consuming and may delay critical interventions. Methodology This prospective observational 
study was conducted at Rama Medical College Hospital and Research Centre, Kanpur, from February 
1, 2024, to August 31, 2024, involving 108 patients presenting with acute conditions requiring 
ultrasound evaluation. The study assessed diagnostic accuracy, time to diagnosis, and impact on 
clinical decision-making. Results showed high sensitivity (90.5%-95.2%) and specificity (96.2%-98.0%) 
of POCUS, with a significantly shorter diagnostic time (6.2 minutes) compared to X-ray (21.5 
minutes) and CT scan (42.8 minutes). Additionally, 85% of cases had immediate treatment 
modifications based on POCUS findings. These findings reinforce the effectiveness of POCUS in 
emergency settings, enabling faster decision-making and improved patient outcomes. However, 
challenges such as operator dependency, limited field of view, and image quality limitations in obese 
patients persist. Future advancements in AI-assisted image interpretation, portable ultrasound 
devices, and tele-ultrasound may further enhance its role, especially in resource-limited settings. In 
conclusion, POCUS proves to be an indispensable tool in emergency medicine, significantly 
improving diagnostic efficiency and patient management, advocating for its wider integration into 
emergency care protocols. 
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Introduction 
 
The utilization of point-of-care ultrasound (POCUS) in emergency medicine has gained significant 
traction over the past decade due to its non-invasive nature, ability to provide real-time imaging, 
and its effectiveness in guiding clinical decisions rapidly. POCUS is particularly beneficial in 
emergency settings where time-sensitive decisions need to be made. Emergency physicians can use 
POCUS to evaluate trauma, cardiac conditions, abdominal pain, respiratory issues, and even assist in 
guiding interventions such as needle placements. This study aims to evaluate the current 
applications of POCUS in emergency medicine and assess its future potential. By assessing 108 
patients in the emergency department of Rama Medical College Hospital and Research Centre, 
Kanpur, this prospective study explores how POCUS affects patient outcomes and the accuracy of 
clinical diagnoses. 
 

Materials and Methods 
 

Study Design 
This prospective study was conducted from February 1, 2024, to August 31, 2024, at Rama Medical 
College Hospital and Research Centre, Kanpur. A total of 108 patients presenting with emergency 
conditions were enrolled. The study focused on the application of POCUS across various conditions, 
including trauma, abdominal pain, and suspected cardiac and vascular emergencies. 

 

Sample size calculation 

Using the formula 

n= z2p(1-p)/d2 

where 

z = 1.96 (95% confidence interval ) 

p=50 (assumed prevalence of emergency conditions requiring ultrasound) 

d =10 (margin of error) 

The minimum required sample size was 100 patients, but 108 were included for improved 

statistical reliability. 

 

Inclusion Criteria 
Adult patients (18-65 years) presenting to the emergency department with symptoms of trauma, 
abdominal pain, cardiac issues, or other acute conditions. 
Patients for whom POCUS was indicated by the emergency physician. 
 

Exclusion Criteria 
Patients who were unable to cooperate for ultrasound (e.g., unconscious or intubated patients). 
Patients with contraindications to ultrasound. 
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Data Collection 
Emergency physicians who were trained in POCUS performed all ultrasound examinations. The 
clinical indications for using POCUS were recorded, and ultrasound findings were compared with the 
final diagnosis obtained from standard imaging methods (CT scans, MRI, or clinical follow-ups). 
POCUS was used in real-time to aid in decision-making, such as guiding fluid resuscitation in trauma 
patients, identifying free fluid in the abdomen, assessing cardiac function, or evaluating vascular 
conditions. 
 

Sample Size Calculation 
The sample size for this study was calculated based on an expected 95% confidence level and 5% 
margin of error. Given the diverse conditions where POCUS is applicable, we estimated a minimum 
of 108 patients to ensure robust data for statistical analysis. 

Statistical Analysis 
 
The collected data were analyzed using SPSS version 22.0 (IBM, USA). Descriptive statistics were 
used to calculate frequencies and percentages for categorical variables. Continuous variables were 
expressed as means and standard deviations. Sensitivity, specificity, positive predictive value (PPV), 
and negative predictive value (NPV) were calculated for POCUS's diagnostic accuracy in different 
conditions. 
 
Table 1: Statistical Analysis Overview 
 

Results 
Demographics and Patient Characteristics 

 

Total Patients Enrolled: 108 

Age Range: 18-65 years 

Gender Distribution: 55% male, 45% female 

 

Clinical Conditions: 

Trauma: 40.7% 

Abdominal Pain: 25.9% 

Cardiac Issues: 14.8% 

Vascular Emergencies: 9.25% 

Respiratory Issues: 9.25% 

 

Trauma 44  patients               40.7% 

Abdominal pain 28 patients               25.9% 

Cardiac Issues 16  patients               14.8% 

Vascular Emergencies 10 patients               9.25% 

Respiratory Issues 10  patients               9.25% 

 

 

POCUS Findings and Accuracy 
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POCUS was utilized in 100% of the enrolled patients. The diagnostic accuracy of POCUS for different 

conditions was analysed

 as 

follows: 

 

 

 
 
1. Trauma Patients: 
 
POCUS detected free fluid in 90% of patients with abdominal trauma. 
Sensitivity: 94%, Specificity: 89% 
 

2. Abdominal Pain: 
 
POCUS identified gallstones in 85% of patients presenting with right upper quadrant pain. 
Sensitivity: 90%, Specificity: 87% 
 

3. Cardiac Issues: 
POCUS identified pericardial effusion in 10% of patients with suspected cardiac tamponade. 
Sensitivity: 92%, Specificity: 87% 
 
4. Vascular Conditions: 
POCUS identified deep vein thrombosis (DVT) in 75% of patients with suspected lower extremity 
DVT. 
Sensitivity: 88%, Specificity: 85% 
 

Impact on Clinical Decision-Making 
In 80% of cases, POCUS altered the management plan, with a 72% improvement in decision-making 
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time compared to traditional diagnostic methods. The use of POCUS also led to a reduction in the 
need for further imaging, particularly in trauma and abdominal cases. 

 

 
 

Discussion 
The use of POCUS in emergency medicine has proven to be both effective and efficient, significantly 
aiding in the rapid assessment of critical patients. The findings of this study highlight the role of 
POCUS in trauma, abdominal pain, cardiac conditions, and vascular emergencies, with diagnostic 
accuracy rates comparable to more conventional imaging methods. POCUS allows for immediate 
decision-making, which is crucial in emergency situations. For example, in trauma patients, the 
ability to detect free fluid within minutes can guide surgical decisions and resuscitation strategies. 
 
Despite its advantages, there are limitations to POCUS. The skill of the operator plays a significant 
role in the accuracy of results. Inadequate training and experience can result in missed diagnoses or 
misinterpretation of findings. Furthermore, POCUS is limited by its inability to provide 
comprehensive detailed imaging compared to modalities like CT or MRI. 
 
Future directions include improving the training of emergency physicians in POCUS, integrating 
artificial intelligence (AI) to assist with image interpretation, and expanding its use to more clinical 
scenarios. There is also potential for enhancing the portability and ease of use of POCUS devices to 
enable better point-of-care applications. 
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Conclusions 
POCUS has emerged as a valuable tool in emergency medicine, offering rapid, accurate, and non-
invasive diagnostics. The findings of this study support its integration into routine emergency 
practice, with demonstrated improvements in diagnostic speed and patient outcomes. With further 
advancements in training and technology, POCUS holds great potential for enhancing emergency 
care across diverse clinical scenarios. 
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