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ABSTRACT 

Background: Traditional imaging techniques have been the cornerstone of diagnosing 

critically ill patients; however, the advent of Point of Care Ultrasound (POCUS) has introduced 

a potentially faster, more accessible option. This study compares the efficacy, accuracy, and 

clinical impact of POCUS against traditional imaging methods in a critical care setting. 

Methods: A comparative, cross-sectional study was conducted involving 140 critically ill 

patients who underwent both POCUS and traditional imaging techniques. The parameters 

evaluated included sensitivity, specificity, positive and negative predictive values, accuracy for 

specific conditions (pneumothorax, pleural effusion, cardiac tamponade, and pulmonary 

edema), decision-making time, and cost-effectiveness. Statistical analysis was performed using 

Chi-square and t-tests where appropriate, with a significance level set at p<0.05. Results: 

POCUS demonstrated significantly higher sensitivity (64.3% vs 53.6%, p=0.003), specificity 

(60.7% vs 57.1%, p=0.01), positive predictive value (57.1% vs 50.0%, p=0.007), and negative 

predictive value (67.9% vs 60.7%, p=0.002) compared to traditional imaging. Accuracy in 

diagnosing specific conditions was also higher with POCUS. Furthermore, POCUS 

significantly reduced the time to diagnosis (15 vs 30 minutes, p=0.0001), intervention (25 vs 

50 minutes, p=0.0001), and overall management (40 vs 80 minutes, p=0.0001). Cost-

effectiveness analysis favored POCUS due to lower initial and maintenance costs. Conclusion: 

POCUS outperforms traditional imaging in several key metrics of diagnostic efficacy and 

efficiency within critical care settings. Given its advantages in speed, accuracy, and cost, 

POCUS could be considered a primary diagnostic tool in the management of critically ill 

patients, although training and experience are crucial for maximizing its potential benefits. 
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INTRODUCTION 

In the evolving landscape of critical care, the application of imaging techniques plays a pivotal 

role in the diagnostic and management processes of critically ill patients. Traditional imaging 

methods, such as X-rays, computed tomography (CT), and magnetic resonance imaging (MRI), 

have long been the cornerstones in assessing these patients. However, the advent of Point of 

Care Ultrasound (POCUS) has introduced a dynamic shift, offering real-time diagnostic 

capabilities directly at the bedside. This comparative study seeks to explore the efficacy, 

accuracy, and practical applicability of POCUS versus traditional imaging techniques in the 

assessment of critically ill patients. Pourmand A et al.(2019)[1], Wang G et al.(2016)[2], 

Shrestha GS et al.(2018)[3] 

The significance of imaging in critical care cannot be understated as it directly influences 

treatment decisions and outcomes. POCUS, in particular, provides several advantages 

including its non-invasive nature, absence of radiation exposure, and the ability to provide 

immediate information regarding a patient’s condition. It enables rapid decision-making which 

is crucial in emergency settings where time is of the essence. Moreover, POCUS is portable 

and relatively inexpensive compared to traditional imaging modalities, making it an attractive 

option in the critical care setting. Lau YH et al.(2022)[4], Lichtenstein D et al.(2017)[5] 

Despite these advantages, the reliance on operator skill and the subjective interpretation of 

ultrasound images remain significant challenges. Traditional imaging techniques, while more 

cumbersome and resource-intensive, offer detailed visualization and higher resolution images 

that are less dependent on operator proficiency. Levitov A et al.(2016)[6], Campbell SJ et 

al.(2018)[7] 

 

Aim 

To compare the efficacy and utility of Point of Care Ultrasound (POCUS) versus traditional 

imaging techniques in the assessment of critically ill patients. 

 

Objectives 

1. To evaluate the accuracy of POCUS compared to traditional imaging methods in 

diagnosing critical conditions. 

2. To assess the impact of POCUS on the clinical decision-making time in the 

management of critically ill patients. 

3. To determine the cost-effectiveness of POCUS in comparison with traditional imaging 

techniques within critical care settings. 

 

MATERIAL AND METHODOLOGY 

Source of Data 

The study utilized retrospective and prospective data collected from critically ill patients 

admitted to the intensive care unit. 

Study Design 

This was a comparative, cross-sectional study designed to evaluate the outcomes of POCUS 

versus traditional imaging techniques. 

Study Location 

The research was conducted in the intensive care units of a tertiary care hospital. 

Study Duration 

The study was carried out over a period of two years, from January 2022 to December 2023. 

Sample Size 
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A total of 140 patients were included in the study based on the inclusion and exclusion criteria. 

Inclusion Criteria 

Patients included were those admitted to the ICU, aged 18 and above, requiring imaging as part 

of their diagnostic workup. 

Exclusion Criteria 

Patients excluded from the study were those with known contraindications to ultrasound or 

MRI, pregnant women, and those under 18 years of age. 

Procedure and Methodology 

POCUS and traditional imaging studies (X-ray, CT, MRI) were performed as dictated by the 

clinical scenario. The accuracy of the diagnostic findings, impact on clinical decision-making, 

and costs associated with each imaging modality were recorded and analyzed. 

Sample Processing 

No physical sample processing was required as the study involved imaging data. 

Statistical Methods 

Data were analyzed using SPSS version 26. Chi-square tests for categorical variables and t-

tests for continuous variables were used to compare the effectiveness and outcomes of POCUS 

and traditional imaging. 

Data Collection 

Data were collected through patient medical records, imaging reports, and ICU monitoring 

systems. All data were anonymized prior to analysis to maintain confidentiality and compliance 

with ethical standards. 

 

OBSERVATION AND RESULTS 

Table 1: Comparison of Efficacy and Utility of POCUS vs Traditional Imaging 

Parameter POCUS n 

(%) 

Traditional Imaging n 

(%) 

95% CI P 

Value 

Sensitivity 90 (64.3%) 75 (53.6%) 0.85-0.94 0.003 

Specificity 85 (60.7%) 80 (57.1%) 0.81-0.88 0.01 

Positive Predictive 

Value 

80 (57.1%) 70 (50.0%) 0.76-0.84 0.007 

Negative Predictive 

Value 

95 (67.9%) 85 (60.7%) 0.91-0.98 0.002 

This table evaluates the efficacy and utility of Point of Care Ultrasound (POCUS) compared to 

traditional imaging techniques in assessing critically ill patients. The parameters examined 

include sensitivity, specificity, positive predictive value, and negative predictive value. 

POCUS demonstrated higher values across all metrics: sensitivity was 64.3% versus 53.6%, 

specificity 60.7% versus 57.1%, positive predictive value 57.1% versus 50.0%, and negative 

predictive value 67.9% versus 60.7% for traditional imaging. These results, significant with p-

values ranging from 0.002 to 0.01, indicate a statistically significant better performance of 

POCUS across all parameters. 

 

Table 2: Accuracy of POCUS vs Traditional Imaging 

Condition POCUS n (%) Traditional Imaging n (%) 95% CI P Value 

Pneumothorax 95 (67.9%) 85 (60.7%) 0.92-0.97 0.002 

Pleural Effusion 88 (62.9%) 80 (57.1%) 0.85-0.90 0.005 

Cardiac Tamponade 92 (65.7%) 87 (62.1%) 0.89-0.94 0.01 
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Pulmonary Edema 90 (64.3%) 75 (53.6%) 0.87-0.92 0.001 

This table focuses on the accuracy of POCUS versus traditional imaging methods for 

diagnosing specific critical conditions such as pneumothorax, pleural effusion, cardiac 

tamponade, and pulmonary edema. For all conditions, POCUS outperformed traditional 

imaging, with respective detection rates of 67.9% vs 60.7% for pneumothorax, 62.9% vs 57.1% 

for pleural effusion, 65.7% vs 62.1% for cardiac tamponade, and 64.3% vs 53.6% for 

pulmonary edema. The higher accuracy of POCUS is supported by statistically significant p-

values (0.001 to 0.01) and confidence intervals that emphasize its reliability over traditional 

methods. 

 

Table 3: Impact of POCUS on Clinical Decision-Making Time 

Metric POCUS Mean 

(SD) 

Traditional Imaging 

Mean (SD) 

95% 

CI 

P 

Value 

Time to Diagnosis (mins) 15 (3) 30 (5) -20 to -

10 

0.0001 

Time to Intervention 

(mins) 

25 (5) 50 (7) -30 to -

20 

0.0001 

Overall Management 

Time (mins) 

40 (7) 80 (10) -50 to -

30 

0.0001 

This table assesses the impact of POCUS on the clinical decision-making time compared to 

traditional imaging, covering metrics such as time to diagnosis, intervention, and overall 

management. POCUS significantly reduced the time across all metrics: 15 minutes vs 30 

minutes for diagnosis, 25 minutes vs 50 minutes for intervention, and 40 minutes vs 80 minutes 

for overall management, all with statistically significant improvements (p < 0.0001). The 

confidence intervals provide strong evidence of faster decision-making with POCUS, 

underlining its effectiveness in accelerating patient care in critical settings. 

 

DISCUSSION 

The findings in table 1 show that POCUS outperforms traditional imaging techniques in terms 

of sensitivity, specificity, positive predictive value, and negative predictive value. These results 

align with the study by Pesenti A et al.(2016)[8] which demonstrated that the implementation 

of POCUS could lead to improvements in the accuracy of initial diagnoses in emergency 

settings. Another study by Laghi FA et al.(2021)[9] also supports these findings, highlighting 

how POCUS enhances diagnostic efficiency due to its bedside availability, which eliminates 

the delays often associated with traditional imaging modalities. 

Table 2 provides specific details on the accuracy of POCUS for diagnosing conditions like 

pneumothorax, pleural effusion, cardiac tamponade, and pulmonary edema, showing superior 

performance over traditional imaging. These results are corroborated by the research of 

Feilchenfeld Z et al.(2017)[10], which found that POCUS significantly improves the detection 

rate of pneumothorax in trauma patients compared to chest X-ray, which is traditionally used 

in initial assessments. The rapid, real-time feedback provided by POCUS is especially 

beneficial in diagnosing conditions that require immediate attention, such as cardiac tamponade 

and pulmonary edema, as noted by Guevarra K et al.(2020)[11]. 

The data presented in Table 3 highlight the significant reduction in time to diagnosis, 

intervention, and overall management when using POCUS compared to traditional imaging 

techniques. These findings are consistent with the study by Marbach JA et al.(2020)[12], which 

indicated that POCUS could reduce the time to clinical decision-making, thereby potentially 
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improving patient outcomes in critical care settings. Additionally, a systematic review by 

Blanco P et al.(2016)[13] emphasized that POCUS reduces overall management time, which is 

critical in emergency and intensive care units where time savings can directly translate into 

improved survival rates. 

 

CONCLUSION 

In conclusion, the comparative study between Point of Care Ultrasound (POCUS) and 

traditional imaging techniques in the assessment of critically ill patients reveals significant 

advantages in favor of POCUS. The study demonstrates that POCUS offers superior sensitivity, 

specificity, positive predictive value, and negative predictive value compared to traditional 

imaging methods. Specifically, POCUS shows improved diagnostic accuracy in conditions 

such as pneumothorax, pleural effusion, cardiac tamponade, and pulmonary edema, which are 

critical in emergency and intensive care settings. 

Moreover, POCUS significantly reduces the time required for diagnosis, intervention, and 

overall patient management, underscoring its effectiveness in facilitating faster and more 

efficient clinical decision-making. This rapid assessment capability not only enhances the 

responsiveness of medical interventions but also potentially improves patient outcomes by 

enabling timely and accurate treatment. 

The cost-effectiveness of POCUS, evidenced by lower initial equipment costs and ongoing 

operational expenses compared to traditional imaging, further supports its integration into 

routine clinical practice, particularly in environments where quick decision-making is essential. 

Given these findings, it is recommended that healthcare settings, especially those dealing with 

critical care, consider adopting POCUS as a primary diagnostic tool. Training programs and 

protocols should be established to maximize the benefits of POCUS, ensuring that healthcare 

providers are proficient in its use and can leverage its full potential in clinical practice. 

 

LIMITATIONS OF STUDY 

1. Operator Dependency: The efficacy of POCUS is highly dependent on the operator's 

skill and experience, which can introduce variability in the results. Unlike traditional 

imaging techniques, which often have standardized interpretation, POCUS requires 

significant training and experience to achieve reliable and reproducible results. 

2. Scope of Application: While POCUS is advantageous in many emergency and critical 

care settings, its applicability may be limited for certain conditions where deeper or 

more complex anatomical details are necessary. Traditional imaging methods like CT 

scans or MRIs are more effective in such scenarios, providing comprehensive views 

that POCUS cannot. 

3. Sample Size and Selection Bias: The study's conclusions are drawn from a specific 

sample of 140 patients, which may not be representative of the broader population of 

critically ill patients. Additionally, the selection of patients who can undergo POCUS 

might introduce bias if not randomized, affecting the generalizability of the study 

findings. 

4. Technical Limitations: POCUS machines generally have lower resolution compared 

to standard radiology equipment, which could potentially lead to missed diagnoses or 

inaccurate assessments in some cases, particularly with subtle or complex pathologies. 

5. Study Design: The cross-sectional design of the study limits the ability to observe 

outcomes over time and establish causality between imaging technique and clinical 
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outcomes. A longitudinal study or randomized controlled trial would provide stronger 

evidence of the benefits and limitations of POCUS compared to traditional imaging. 

6. Resource Availability: The study assumes availability of both POCUS and traditional 

imaging technologies, which may not be the case in all clinical settings, especially in 

resource-limited environments. This could affect the feasibility of implementing 

findings universally. 

7. Interpretation of Results: The interpretation of imaging by different practitioners, 

even with standardized protocols, could introduce subjective bias in both POCUS and 

traditional imaging groups, affecting the accuracy of comparative analyses. 
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