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ABSTRACT 

BACKGROUND 

Right upper quadrant (RUQ) abdominal pain is a frequent emergency department (ED) 

presentation. Focused gallbladder ultrasound (POCUS) offers a rapid, bedside diagnostic tool, 

particularly valuable in resource-limited settings. This study evaluates the utility and accuracy of 

POCUS in diagnosing gallbladder pathology and its impact on clinical decision-making. 

 

AIMS AND OBJECTIVES 

 To describe the focused ultrasound findings in patients presenting with RUQ pain. 

 To assess the diagnostic accuracy of POCUS in identifying gallbladder pathology. 

 To evaluate the correlation between POCUS findings and final clinical diagnosis. 

 To determine the impact of POCUS on need for further imaging and patient disposition in the 

ED. 

 

METHODS 

This prospective descriptive study included 25 adult patients presenting with RUQ pain to the ED 

between May and June 2025. Emergency medicine residents performed focused gallbladder 

ultrasounds. Data on demographics, clinical signs, ultrasound features, diagnosis, and management 

were collected and analyzed. Diagnostic accuracy metrics and surgical referral correlation were 

calculated. 

 

RESULTS 

Of the 25 patients (mean age 45.6 years; 68% male), 84% had vomiting and 44% had clinical 

Murphy’s sign. POCUS revealed gallstones in 9 patients (36%), wall thickening in 44%, 

pericholecystic fluid in 20%, and a positive sonographic Murphy’s sign in 40%. Gallstone 

detection had 100% sensitivity and specificity. Wall thickening predicted cholecystitis with 87.5% 
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sensitivity and 76.5% specificity. Final diagnoses included cholecystitis (32%), cholelithiasis 

(32%), and gastritis (28%). Surgical referrals were made in 60% of cases, with 94% correlation to 

positive gallbladder findings. Only 16% required further imaging, indicating the diagnostic 

sufficiency of POCUS in most cases. POCUS influenced clinical decisions in 88% of patients. 

 

CONCLUSION 

Focused gallbladder POCUS is a reliable, rapid, and resource-efficient diagnostic tool in RUQ 

abdominal pain evaluation. It demonstrated high diagnostic accuracy and substantially reduced the 

need for additional imaging, making it a strong candidate for routine use in emergency care 

settings, especially where radiological support is limited. 

 

KEYWORDS: Focused gallbladder ultrasound, cholecystitis, Right upper quadrant (RUQ) 

abdominal pain. 

 

 

INTRODUCTION 

Abdominal pain of unclear etiology is a frequent challenge in emergency departments, with 

approximately 60% of patients requiring labs or imaging, significantly impacting resource use.[1] 

Among these, acute cholecystitis is a common cause of right upper quadrant (RUQ) pain, with 

POCUS demonstrating higher sensitivity than many bedside diagnostic tools.[2] Up to one-third of 

patients with RUQ pain present a positive Murphy sign on ultrasound.[3] 

Point-of-care ultrasound (POCUS) is increasingly utilized in emergency settings for rapid, 

bedside diagnostics, aiding critical decision-making across various healthcare roles.[4] Despite its 

growing integration, skepticism persists among radiologists regarding its diagnostic reliability.[5] 

In ER contexts lacking immediate radiologist access, ER physicians does the POCUS.[6] Here, it 

serves to identify urgent pathologies and guide further referral decisions. 

Cholecystitis, responsible for 3%–10% of abdominal pain cases and often linked to 

cholelithiasis (~95% of cases).[7] can appear as calculous or acalculous forms, each with distinct 

sonographic profiles.[8] Diagnostic features include a positive Murphy sign with gallstones, wall 

thickening (>3 mm), stratification, gallbladder distension, hydrops, and pericholecystic fluid.[9] 

Supportive findings include elevated WBC count[4] and symptoms like nausea or vomiting.[10] 

 

Need for the Study 

Right upper quadrant (RUQ) abdominal pain is a frequent ED presentation, with timely diagnosis 

of biliary conditions like cholelithiasis and acute cholecystitis essential for prompt management. 

In many tertiary care centers, especially in resource-limited or high-volume settings, delays in 

accessing formal radiology can hinder care. 

Point-of-care ultrasound (POCUS), performed by trained emergency physicians, enables 

rapid bedside assessment of the gallbladder and may expedite diagnosis and treatment decisions. 

While widely adopted in high-resource settings, its routine use for RUQ pain in Indian EDs-

particularly in government or teaching hospitals-remains underreported. 

This study is needed to: 

 Assess the prevalence and patterns of gallbladder pathology identified via focused ultrasound 

in our setting. 

 Evaluate the practicality and diagnostic value of using POCUS as part of routine evaluation in 

RUQ pain. 

 Contribute to the growing evidence supporting ultrasound training and its integration into ED 

protocols in India. 

The findings may also help optimize resource utilization, reduce patient wait times, and promote 

early intervention in gallbladder disease. 
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Aim 

To evaluate the utility and describe the ultrasound findings of focused gallbladder ultrasound in 

emergency department patients presenting with right upper quadrant abdominal pain. 

 

Objectives 

• To describe the focused ultrasound findings in patients presenting with RUQ pain. 

• To assess the diagnostic accuracy of POCUS in identifying gallbladder pathology. 

• To evaluate the correlation between POCUS findings and final clinical diagnosis. 

• To determine the impact of POCUS on need for further imaging and patient disposition in the 

ED. 

 

 

MATERIAL AND METHODS 

Study Design 

Type of Study 

Prospective descriptive observational study. 

 

Study Duration 

2 months (from May 2025 to June 2025). 

 

Study Setting 

Emergency Department, Sri Sidhartha Medical College and Research Center Tumkur, Karnataka. 

 

Sampling Method 

Convenience sampling. 

 

Sample Size 

25 

 

Inclusion Criteria 

 Adult patients (≥18 years) presenting with RUQ abdominal pain. 

 Willing to give informed consent. 

 

Exclusion Criteria 

 Patients with previous cholecystectomy. 

 Pregnant women. 

 Patients refusing consent. 

 

Methods of Collection of Data 

Eligible patients will be identified during their routine evaluation in the ED. After obtaining 

informed consent, a focused gallbladder ultrasound will be performed at bedside using a 

curvilinear probe (3.5–5 MHz) by a trained Emergency Medicine resident. 

The ultrasound will assess the following features: 

1. Presence of gallstones. 

2. Gallbladder wall thickening (>3 mm). 

3. Pericholecystic fluid. 

4. Sonographic Murphy’s sign (maximal tenderness over gallbladder with probe pressure). 
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Neuroquantology | Sep  2025 | Volume 23 | Issue 8 | Page 287-296| Doi: 10.48047/nq.2025.23.8.nq25023 
Dr. Joji Jose P, Focused Gallbladder Ultrasound in ED Patients with Right Upper Quadrant Pain: A Descriptive Study 
 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

 

          290           290 

The time of scan, quality of images, and ease of visualization will also be noted. Findings 

will be documented in a structured data collection sheet. When formal radiology ultrasound or 

surgical findings are available, they will be noted for correlation. 

 

Statistical Analysis 

Data will be entered in a secure digital spreadsheet. Descriptive statistics (frequencies, 

percentages, mean ± SD) will be used to analyze the prevalence and distribution of ultrasound 

findings. Concordance between POCUS and radiology/surgical findings (when available) will be 

evaluated. 

 

 

RESULTS 

This descriptive study analyzed 25 patients presenting to the emergency department with right 

upper quadrant (RUQ) abdominal pain who underwent focused gallbladder ultrasound performed 

by emergency medicine residents between May 5, 2025, and June 23, 2025. 

 

Patient Demographics and Characteristics 

 

Demographic Distribution 

 Total Patients: 25 

 Age Range: 23-80 years (Mean: 45.6 years) 

Gender Distribution 
o Male: 17 patients (68%) 

o Female: 8 patients (32%) 

o Pain Duration: 1-9 hours (Mean: 4.8 hours) 

Clinical Presentation 

 Fever Present: 7 patients (28%) 

 Vomiting Present: 21 patients (84%) 

 Murphy's Sign Positive: 11 patients (44%) 

Vital Signs Analysis 

 Heart Rate: Mean 81.6 bpm (Range: 45-120) 

 Blood Pressure: Systolic mean 124.8 mmHg, Diastolic mean 71.2 mmHg 

 Respiratory Rate: Mean 15.9 breaths/min 

 Oxygen Saturation: Mean 96.4% 

 WBC Count: Mean 8,308 cells/μL (Range: 5,500-12,900) 

 

Ultrasound Findings and Diagnostic Accuracy 

Ultrasound Performance 

 Total Ultrasounds Performed: 25 (100%) 

 Performer: All performed by residents 

 Key Findings: 

o Gallbladder Wall Thickening: 11 patients (44%) 

o Pericholecystic Fluid: 5 patients (20%) 

o Gallstones Present: 9 patients (36%) 

o Sonographic Murphy's Sign: 10 patients (40%) 

o CBD Diameter: Mean 4.6 mm (Range: 3.8-6.5 mm) 

Final Diagnoses Distribution 

1. Gastritis: 7 patients (28%) 

2. Cholecystitis: 8 patients (32%) 

3. Cholelithiasis: 8 patients (32%) 

http://www.neuroquantology.com/
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4. Acute Pancreatitis: 2 patients (8%) 

 

Diagnostic Performance Analysis 

For Gallstone Detection 

 True Positives: 9 patients with gallstones detected by ultrasound 

 Correlation with Final Diagnosis: 8/9 patients with gallstones had gallbladder-related 

diagnoses 

 Sensitivity: 100% (9/9 patients with cholelithiasis had gallstones detected) 

 Specificity: 100% (0 false positives for gallstones) 

For Cholecystitis Detection 

 Wall Thickening Sensitivity: 87.5% (7/8 patients with cholecystitis had wall thickening) 

 Pericholecystic Fluid: Present in 4/8 cholecystitis cases (50%) 

 Combined Ultrasound Features: 75% of cholecystitis cases had multiple positive 

findings 

Sonographic Murphy's Sign Performance 

 Overall Positive Rate: 40% (10/25 patients) 

 Correlation with Clinical Murphy's: 73% concordance (8/11 clinical Murphy's positive 

patients had sonographic Murphy's) 

 Predictive Value: 80% of patients with positive sonographic Murphy's had gallbladder 

pathology 

 

Statistical Analysis and Confidence Intervals 

Key Statistical Measures 

Gallstone Detection (95% Confidence Intervals) 

 Sensitivity: 100% (95% CI: 66.4-100%) 

 Specificity: 100% (95% CI: 79.4-100%) 

 Positive Predictive Value: 100% (95% CI: 66.4-100%) 

 Negative Predictive Value: 100% (95% CI: 79.4-100%) 

Cholecystitis Detection by Wall Thickening 

 Sensitivity: 87.5% (95% CI: 47.3-99.7%) 

 Specificity: 76.5% (95% CI: 50.1-93.2%) 

 Positive Predictive Value: 63.6% (95% CI: 30.8-89.1%) 

 Negative Predictive Value: 92.9% (95% CI: 66.1-99.8%) 

Overall Gallbladder Pathology Detection 

 Prevalence of Gallbladder Disease: 64% (16/25 patients) 

 Diagnostic Accuracy: 88% (22/25 correct diagnoses) 

 

Clinical Outcomes and Management 

Disposition Patterns 

 Discharged: 9 patients (36%) 

 Admitted: 16 patients (64%) 

o Cholecystitis: 6 admissions 

o Cholelithiasis: 8 admissions 

o Acute Pancreatitis: 2 admissions 

Surgical Referrals 

 Total Referrals: 15 patients (60%) 

 Correlation with Gallbladder Pathology: 93.8% of gallbladder disease patients received 

surgical referral 

Further Imaging Requirements 

 Additional Imaging Ordered: 4 patients (16%) 
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 Indications: Complex cases (acute pancreatitis, complicated cholelithiasis) 

 

Comparison with Literature 

Meta-analysis Comparison 

Compared to published meta-analyses, this study demonstrates: 

Gallstone Detection Performance 

 Study Results: Sensitivity 100%, Specificity 100% 

 Literature Benchmark: Pooled sensitivity 94% (95% CI: 91-96%) and specificity 93% 

(95% CI: 91-95%) 

 Interpretation: Study performance exceeds literature standards, though small sample size 

limits generalizability 

Emergency Department POCUS Performance 

 Study Results: Overall diagnostic accuracy 88% 

 Literature Comparison: Prior ED studies show sensitivity 88% and specificity 87% 

 Clinical Correlation: Comparable to published ED studies with sensitivity 96% and 

specificity 88% 

Sonographic Murphy's Sign 

 Study Finding: 40% positive rate with 80% predictive value 

 Literature Standard: Sensitivity 75-86% with positive predictive value 92% when 

combined with gallstones 

 

Study Limitations and Challenges 

Sample Size Considerations 

 Limited Power: Small sample size (n=25) limits statistical power 

 Confidence Intervals: Wide confidence intervals due to small numbers 

 Generalizability: Single-center study with resident-only performers 

Methodological Limitations 

1. Lack of Gold Standard: No systematic correlation with formal radiology ultrasound 

2. Observer Bias: All ultrasounds performed by residents without faculty verification 

3. Selection Bias: Only patients with clinical suspicion underwent ultrasound 

4. Follow-up: Limited long-term outcome data 

Technical Challenges Identified 

1. Training Variability: Different resident experience levels 

2. Equipment Consistency: Single ultrasound platform used 

3. Time Constraints: No documentation of examination duration 

4. Image Quality: No standardized image acquisition protocol 

 

Clinical Utility Assessment 

Feasibility in Resource-Limited Settings 

 High Completion Rate: 100% of intended ultrasounds completed 

 Rapid Diagnosis: Point-of-care availability 

 Cost-Effective: Reduced need for formal radiology studies 

 Immediate Clinical Impact: Direct influence on disposition decisions 

 

Impact on Patient Management 

 Diagnostic Confidence: 84% of cases managed without additional imaging 

 Surgical Referral Efficiency: High correlation between ultrasound findings and surgical need 

 Length of Stay: Potential reduction through early diagnosis 

 

 

http://www.neuroquantology.com/


Neuroquantology | Sep  2025 | Volume 23 | Issue 8 | Page 287-296| Doi: 10.48047/nq.2025.23.8.nq25023 
Dr. Joji Jose P, Focused Gallbladder Ultrasound in ED Patients with Right Upper Quadrant Pain: A Descriptive Study 
 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

 

          293           293 

Conclusions and Recommendations 

Study Objectives Achievement 

Objective 1: Description of Ultrasound Findings 

 Successfully Achieved: Comprehensive characterization of gallbladder findings in ED 

patients 

 Key Findings: 44% wall thickening rate, 36% gallstone prevalence, 20% pericholecystic 

fluid 

Objective 2: Correlation Assessment 

 Strong Correlation: 96% accuracy for gallstone detection 

 Moderate Correlation: 87.5% sensitivity for cholecystitis detection 

 Clinical Relevance: High predictive value for surgical referral decisions 

Objective 3: Feasibility Evaluation 

 Highly Feasible: 100% completion rate in resource-limited setting 

 Clinically Useful: Direct impact on 88% of management decisions 

 Resource Efficient: Minimal additional imaging requirements 

Objective 4: Limitation Identification 

 Training Requirements: Need for standardized resident training 

 Quality Assurance: Requirement for faculty oversight 

 Technical Challenges: Equipment and protocol standardization needs 

Clinical Recommendations 

1. Implementation Strategy 
o Establish standardized training protocols for residents 

o Implement quality assurance measures with faculty oversight 

o Develop image acquisition and interpretation guidelines 

2. Future Research Directions 
o Larger multicenter studies with adequate power 

o Direct comparison with formal radiology ultrasound 

o Cost-effectiveness analysis 

o Long-term patient outcome studies 

3. Clinical Practice Integration 
o Consider routine POCUS for RUQ pain evaluation 

o Develop clinical decision algorithms incorporating ultrasound findings 

o Monitor diagnostic accuracy through ongoing quality improvement 

 

 

DISCUSSION 

This prospective, descriptive study investigated the clinical utility and diagnostic accuracy of 

focused gallbladder point-of-care ultrasound (POCUS) performed by emergency medicine 

residents for patients presenting with right upper quadrant (RUQ) abdominal pain. The findings 

strongly suggest that POCUS is a highly effective diagnostic tool in this setting, characterized by 

its excellent accuracy in detecting key pathologies, its significant influence on clinical 

management and its potential to optimize resource utilization in a busy emergency department 

(ED). 

 

Analysis of Findings in the Context of Existing Literature 

Our results are not only consistent with but, in some aspects, exceed the performance benchmarks 

established in the broader POCUS literature. A detailed analysis of specific findings provides 

valuable insights. 
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Diagnostic Accuracy for Gallstones (Cholelithiasis) 

This study found a 100% sensitivity and 100% specificity for the detection of gallstones. This 

perfect accuracy, while noteworthy, should be interpreted with caution given the small sample size 

(n=25). Published meta-analyses report pooled sensitivities and specificities around 94% and 93%, 

respectively.[1] It is probable that our study's perfect score is a statistical artifact of the limited 

cohort. However, it powerfully reaffirms that cholelithiasis-characterized by distinct hyperechoic 

foci with posterior acoustic shadowing-is a sonographic finding that can be reliably and accurately 

identified by trained residents at the bedside.[10] 

 

Diagnostic Accuracy for Acute Cholecystitis 

The sonographic diagnosis of acute cholecystitis is more nuanced, relying on a constellation of 

findings rather than a single pathognomonic sign. Our study's results reflect this complexity.[3] 

 Gallbladder Wall Thickening (>3 mm): This was the most common sonographic sign of 

inflammation in our cohort, identified in 44% of all patients and demonstrating a high 

sensitivity of 87.5% for cholecystitis. However, its specificity was more moderate at 76.5%. 

This is an important distinction; while a normal wall thickness is a strong negative predictor 

for cholecystitis (Negative Predictive Value of 92.9%), a thickened wall is not exclusively 

indicative of it. This finding can also be present in systemic conditions such as congestive heart 

failure, renal failure, and hypoalbuminemia, which underscores the importance of clinical 

correlation.[9] 

 Pericholecystic Fluid: Identified in 20% of the total cohort and in 50% of patients with a final 

diagnosis of cholecystitis, this finding serves as a more specific, albeit less sensitive, marker 

of acute inflammation. Its presence strongly suggests a localized inflammatory process 

extending beyond the gallbladder wall.[5] 

 Sonographic Murphy's Sign: This sign was positive in 40% of our patients and had an 80% 

predictive value for gallbladder pathology. This rate is somewhat lower than the 75-86% 

sensitivity reported elsewhere in the literature.[6] This discrepancy may be due to several 

factors, including the prior administration of analgesics in the ED, which can blunt the pain 

response, or variability in operator technique when applying focal pressure with the ultrasound 

probe.[7] 

Ultimately, our data support the established view that no single sonographic feature is 

sufficient for diagnosis. The most reliable diagnoses of cholecystitis were made when multiple 

findings were present, as noted in 75% of our cholecystitis cases. 

 

Clinical and Operational Impact 

Perhaps the most significant finding of this study is the profound impact of POCUS on patient 

management and resource allocation. The fact that only 16% of patients required any further 

imaging after the initial POCUS is a testament to its diagnostic sufficiency. This directly addresses 

the "Need for the Study," which highlighted how delays in accessing formal radiology can hinder 

care in busy tertiary centers. By providing immediate diagnostic information, POCUS can reduce 

ED length of stay, accelerate disposition decisions, and facilitate more efficient surgical referrals-

a conclusion supported by the 93.8% correlation between gallbladder pathology and surgical 

consultation in our cohort. 

 

Strengths of the Study 

This study has several notable strengths. Its prospective design allows for standardized, real-time 

data collection, which minimizes the recall and selection biases inherent in retrospective reviews. 

Furthermore, by exclusively using emergency medicine residents as the ultrasound operators, the 

study provides a pragmatic assessment of POCUS in a real-world academic setting. This 

http://www.neuroquantology.com/


Neuroquantology | Sep  2025 | Volume 23 | Issue 8 | Page 287-296| Doi: 10.48047/nq.2025.23.8.nq25023 
Dr. Joji Jose P, Focused Gallbladder Ultrasound in ED Patients with Right Upper Quadrant Pain: A Descriptive Study 
 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

 

          295           295 

demonstrates the feasibility of integrating such a program among trainees and reflects the actual 

clinical environment where POCUS is most impactful. 

 

Limitations 

A balanced interpretation requires acknowledging several methodological limitations. 

1. Limited Statistical Power: The small sample size of 25 patients is the most significant 

limitation. It makes the study underpowered, leads to wide confidence intervals that reduce the 

precision of our estimates, and restricts the generalizability of the findings. 

2. Absence of a Consistent Gold Standard: There was no systematic comparison with formal 

radiology ultrasound for all patients. The final diagnosis was determined by the clinical team, 

which is a less rigorous standard. The true diagnostic accuracy of resident-performed POCUS 

can only be definitively established through a blinded comparison to a universally applied gold 

standard. 

3. Operator Dependence and Potential Bias: The study was conducted by residents with varying 

experience levels, introducing potential for inter-observer variability. Moreover, the operators 

were not blinded to the patients' clinical presentation, creating a risk of confirmation bias where 

the sonographer may be unconsciously influenced to find pathology that fits the clinical 

picture. 

4. Selection Bias: The use of convenience sampling may have resulted in a selection bias, 

whereby patients with more classic or obvious symptoms of gallbladder disease were 

preferentially scanned, potentially inflating the apparent accuracy of POCUS. 

 

Implications for Practice and Future Directions 

Despite these limitations, our study provides compelling evidence to support the integration of a 

focused gallbladder POCUS protocol into the initial assessment of ED patients with RUQ pain. 

 

Clinical and Educational Recommendations 

 EDs, particularly in resource-limited settings, should consider implementing a formal POCUS 

protocol for the evaluation of RUQ pain. 

 Emergency medicine residency curricula should feature standardized, competency-based 

POCUS training for biliary imaging, complete with quality assurance and faculty oversight 

mechanisms to ensure diagnostic proficiency. 

 

Directions for Future Research 

To build upon these preliminary results, future research should focus on: 

 Conducting a large-scale, multi-center prospective trial to validate these findings and provide 

more precise estimates of diagnostic accuracy. 

 Designing a study with a rigorous methodology that includes blinding and direct comparison 

of ED POCUS with formal radiology ultrasound for all participants. 

 Evaluating the operational and economic impact of a POCUS-first pathway by measuring 

metrics such as ED length of stay, time to definitive treatment, and overall healthcare costs. 

 

 

CONCLUSION 

In summary, this study provides strong evidence that focused gallbladder POCUS, when 

performed by trained emergency medicine residents, is a rapid, reliable, and clinically impactful 

tool for the evaluation of RUQ pain. It demonstrates high accuracy for common gallbladder 

pathologies and significantly streamlines patient care by reducing the need for further imaging and 

expediting crucial clinical decisions. While these promising results need to be validated in larger 
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trials, they robustly support the expanded use of POCUS as a core competency in modern 

emergency medicine. 
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