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ABSTRACT  

Background: Acute abdomen is one of the most common causes of visits to the Emergency Department 

(ED). The clinicians favour radiological examinations to reach the proper final diagnosis after thorough 

physical examinations, lab investigations, and clinical interpretation. One of the most common reasons 

people visit the emergency department (ED) is for an acute abdomen. Contrast-enhanced computed 

tomography (CECT) imaging helps avoid needless surgery or postponed medical therapy. 

Aims and Objectives: Assessing the Diagnostic Accuracy of Contrast-enhanced Computed Tomography 

in Acute Abdominal Cases. 

Materials and Methods: This cross-sectional study included a total of 100 subjects, selected through a 

consecutive sampling technique. The inclusion criteria comprised patients presenting with clinical 

symptoms indicative of an acute abdomen (such as abdominal pain, vomiting, abdominal distension, 

constipation, and fever) who underwent a contrast-enhanced computed tomography (CECT) of the 

abdomen, followed by a clinical, biochemical, surgical, or histopathological examination. The exclusion 

criteria included patients presenting with acute abdomen who did not undergo CECT of the abdomen, as 

well as patients for whom contrast media was contraindicated. 

Results: The sensitivity of CECT in diagnosing acute abdomen conditions was 92.0% (95% CI: 85.6–

96.2), meaning that CECT accurately identified 92% of the patients who had an acute abdomen condition. 

The specificity was 88.0% (95% CI: 79.6–94.0), indicating that CECT correctly identified 88% of the 

patients who did not have an acute abdomen condition. The PPV was 90.6% (95% CI: 83.8–95.1), 

meaning that 90.6% of the patients diagnosed by CECT as having an acute abdomen condition were 

confirmed to have the condition by further clinical, biochemical, surgical, or histopathological 

examination. The NPV was 89.8% (95% CI: 81.6–95.2), indicating that 89.8% of the patients diagnosed by 

CECT as not having an acute abdomen condition were indeed free of the condition. The overall accuracy 

of CECT in diagnosing acute abdomen was 90.0% (95% CI: 84.2–94.1). These results highlight the high 

reliability of CECT as a diagnostic tool for acute abdomen conditions, demonstrating substantial sensitivity 

and specificity, along with strong predictive values and overall accuracy. In CECT, appendicitis in 44, 

cholecystitis in 28, pancreatitis in 8, ovarian cyst in 13, and bowel obstruction in 7 patients were detected. 

This indicates that appendicitis followed by cholecystitis was frequently detected in CECT among the 

study population. The use of CECT in clinical settings for patients presenting with acute abdominal 

symptoms can significantly enhance diagnostic precision and patient management outcomes. 

Conclusion: In conclusion, the present study underscores the significant diagnostic value of CECT in 

acute abdomen cases, emphasising its high sensitivity, specificity, and overall accuracy. These findings 
support its pivotal role in clinical practice for guiding timely and precise management decisions in patients 

presenting with acute abdominal symptoms. 
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Introduction 

Acute abdomen, characterised by sudden-onset abdominal pain often accompanied by symptoms such 

as vomiting, distension, and fever, represents a diagnostic challenge in clinical practice due to its 

diverse aetiologies ranging from inflammatory conditions to surgical emergencies. Timely and 

accurate diagnosis is crucial for initiating appropriate management strategies, as delays can lead to 

significant morbidity and mortality.1,2 

Contrast-enhanced computed tomography (CECT) has emerged as a cornerstone in the diagnostic 

armamentarium for evaluating the acute abdomen, providing detailed anatomical imaging, and 

enhancing diagnostic precision. By offering high-resolution cross-sectional images with enhanced 

vascular contrast, CECT enables clinicians to visualise and differentiate various abdominal 

pathologies effectively. The diagnostic accuracy of CECT in the acute abdomen has been extensively 

studied, with numerous investigations highlighting its sensitivity, specificity, and overall performance 

in detecting conditions such as appendicitis, diverticulitis, bowel perforation, and visceral ischemia. 

These studies underscore the pivotal role of CECT in facilitating prompt clinical decision-making, 

guiding therapeutic interventions, and improving patient outcomes. Despite its established utility, the 

diagnostic efficacy of CECT can vary depending on factors such as imaging protocols, patient 

demographics, and the expertise of interpreting radiologists. Understanding these nuances is essential 

for optimising the diagnostic workflow and enhancing the reliability of CECT in acute abdominal 

scenarios. 3-5 

Aims and Objectives  

Assessing the diagnostic accuracy of contrast-enhanced computed tomography in acute abdominal 

cases. 

Materials and Methods 

The present cross-sectional study included 100 patients presenting with clinical symptoms of acute 

abdomen of both genders at the Department of Radiology, Bhagwan Mahavir Institute of Medical 

Sciences, Pawapuri, Bihar, India, after obtaining ethical clearance from the Institutional Ethical 

Clearance Committee. The period of study was from January 2022 to December 2022. 

The study included a total of 100 subjects, selected through a consecutive sampling technique. All 

were informed regarding the study, and their written consent was obtained. Data such as name, age, 

gender, etc. was recorded. 

 

Inclusion Criteria 

• Patients to give written informed consent. 

• Patient’s age between 18 and 60 years. 

• Patients presenting with clinical symptoms indicative of an acute abdomen (such as 

abdominal pain, vomiting, abdominal distension, constipation, and fever) who underwent a 

contrast-enhanced computed tomography (CECT) of the abdomen, followed by a clinical, 

biochemical, surgical, or histopathological examination. 

• Available for follow-up. 

 

Exclusion Criteria 

• Patients do not give written informed consent. 

• Patients presenting with an acute abdomen who did not undergo CECT of the abdomen, as 

well as patients for whom contrast media was contraindicated,. 

• Patients with immunocompromised status and patients on chemotherapy or steroid treatment. 

• Those unable to attend follow-up. 

 

Sampling Size Determination and Sampling Technique  

The following simple formula would be used for calculating the adequate sample size in a prevalence 

study: 

n = Z2 P (1-P)/d2 
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• n = sample size, Z = level of confidence, P = prevalence, and d = absolute error or precision. 

• Z = standard normal variate (at 5% type 1 error (P< 0.05) it is 1.96 and at 1% type 1 error 

(P<0.01) it is 2.58). As in the majority of studies, P values are considered significant below 

0.05, hence 1.96 is used in the formula. p = expected proportion in population based on 

previous studies or pilot studies. 

• The sample size was calculated using a single population proportion formula by considering a 

95% confidence level, a 5% margin of error, and a 6% estimated proportion of overall 

prevalence. 

• Sample size = 1.962 × 0.06 (1-0.06)/0.052 

• =86 

• Considering a 10% non-response rate, the total minimum sample size for the study was 95 

patients. We included 100 patients with acute abdomens in the present study. 

  

Methodology 

Clinical history regarding the onset of symptoms, clinical progression of disease, and spectrum of 

findings were meticulously recorded for each patient. The CECT was performed using a 64-slice GE 

OPTIMA CT scanner. A non-ionic contrast medium, Iopromide, was administered intravenously at a 

dose of 1.5 mL per kilogramme of body weight using a MEDRAD STELLANT double-barrel 

pressure injector at a rate of 4 cc per second through an 18-gauge intravenous cannula. Initial non-

contrast images were obtained, followed by arterial and venous phase images. The total scan duration 

was 90 seconds, with a scanning delay time of 30 seconds for the arterial phase and 60 seconds for the 

venous phase. No oral or rectal contrast was administered during the procedure. The scan was 

reconstructed to create 5 mm axial sections extending from the lung bases to the pubic symphysis. 

Additionally, coronal and sagittal reconstructions were generated. The radiological data of patients 

with acute abdomens were systematically collected and compared with medical, surgical, and 

histopathological findings. For patients managed conservatively in non-surgical instances, follow-up 

was conducted until clinical recovery, and these findings were compared with the CECT results. 

 

Statistical Analysis 

The statistical analysis was performed using the computer-based SPSS-25.0 software program. The 

results were expressed in terms of frequency and percentages. The collected data were analysed for 

sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and overall 

accuracy to evaluate the diagnostic performance of CECT in detecting conditions causing acute 

abdomen. 

 

Results 

Table I: Demographic Characteristics of Study Participants 

Parameter Mean ± SD Minimum Maximum 

Mean age (years) 45.6 ± 16.3 18 60 

Gender (M/F) 52/48 - - 

The study included 100 subjects who underwent contrast-enhanced computed tomography (CECT) for 

evaluation of the acute abdomen. The demographic and clinical parameters of the participants are 

presented in Table I. 

 

Table II: Clinical Parameters of Study Participants 

Parameter Frequency (n) Percentage (%) 

Abdominal Pain 85 85% 

Vomiting 60 60% 

Abdominal Distension 50 50% 

Constipation 35 35% 

Fever 25 25% 

Surgical Intervention Required 40 40% 

Conservative Management 60 60% 
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Table II and Figure 1 showed that abdominal pain in 85, vomiting in 60, abdominal distension in 50, 

constipation in 35, fever in 25, surgical intervention required in 40, and conservative management in 

60 patients. This indicates that abdominal pain was the common presentation of the study participants. 

 

Table III: Pathologies findings detected in CECT among Study Participants 

Pathology Frequency (n) Percentage (%) 

Appendicitis 44 44% 

Cholecystitis 28 28% 

Pancreatitis 8 8% 

Ovarian cyst 13 13% 

Bowel obstruction 7 7% 

Table III and Figure 2 showed appendicitis in 44, cholecystitis in 28, pancreatitis in 8, ovarian cyst in 

13, and bowel obstruction in 7 patients. This indicates that appendicitis followed by cholecystitis was 

frequently detected in CECT among the study population. 
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Figure 2: frequency of pathological findings detected in CECT
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Table IV: Diagnostic Performance of CECT in Acute Abdomen 

Diagnostic Parameter Value (%) 95% Confidence Interval 

Sensitivity 92.0 85.6 - 96.2 

Specificity 88.0 79.6 - 94.0 

Positive Predictive Value (PPV) 90.6 83.8 - 95.1 

Negative Predictive Value (NPV) 89.8 81.6 - 95.2 

Overall Accuracy 90.0 84.2 - 94.1 

The diagnostic performance of CECT in evaluating the acute abdomen is summarised in Table IV. The 

sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and overall 

accuracy are presented along with their 95% confidence intervals (CI). The sensitivity of CECT in 

diagnosing acute abdomen conditions was 92.0% (95% CI: 85.6–96.2), meaning that CECT 

accurately identified 92% of the patients who had an acute abdomen condition. The specificity was 

88.0% (95% CI: 79.6–94.0), indicating that CECT correctly identified 88% of the patients who did 

not have an acute abdomen condition. The PPV was 90.6% (95% CI: 83.8–95.1), meaning that 90.6% 

of the patients diagnosed by CECT as having an acute abdomen condition were confirmed to have the 

condition by further clinical, biochemical, surgical, or histopathological examination. The NPV was 

89.8% (95% CI: 81.6–95.2), indicating that 89.8% of the patients diagnosed by CECT as not having 

an acute abdomen condition were indeed free of the condition. The overall accuracy of CECT in 

diagnosing acute abdomen was 90.0% (95% CI: 84.2–94.1). These results highlight the high 

reliability of CECT as a diagnostic tool for acute abdomen conditions, demonstrating substantial 

sensitivity and specificity, along with strong predictive values and overall accuracy. The use of CECT 

in clinical settings for patients presenting with acute abdominal symptoms can significantly enhance 

diagnostic precision and patient management outcomes. 

Discussion 

The present study evaluated the diagnostic accuracy of contrast-enhanced computed tomography 

(CECT) in patients presenting with acute abdomen symptoms. Our findings indicate that CECT is a 

highly reliable diagnostic tool with notable sensitivity, specificity, and predictive values. In CECT, 

appendicitis in 44, cholecystitis in 28, pancreatitis in 8, ovarian cyst in 13, and bowel obstruction in 7 

patients were detected. This indicates that appendicitis followed by cholecystitis was frequently 

detected in CECT among the study population. The sensitivity of CECT in our study was 92.0%, 

indicating that it correctly identified 92% of patients with acute abdomen conditions.6-10. This high 

sensitivity underscores CECT's effectiveness in detecting various pathological conditions that 

manifest as acute abdominal symptoms. Similar studies have reported comparable sensitivities, 

emphasising the consistent diagnostic utility of CECT in acute abdominal settings.11,12  

Specificity, at 88.0%, reflects CECT's ability to accurately exclude acute abdomen in patients without 

the condition. This specificity is crucial for avoiding unnecessary treatments or surgeries, thereby 

optimising patient care and resource allocation.13 The positive predictive value (PPV) of 90.6% 

highlights the likelihood that patients diagnosed with acute abdomen by CECT indeed have the 

condition upon further clinical evaluation. This finding suggests that CECT results can confidently 

guide clinical decision-making, aiding in prompt intervention when necessary.14 Similarly, the 

negative predictive value (NPV) of 89.8% indicates that patients identified as not having an acute 

abdomen by CECT are unlikely to have the condition. This aspect is essential for effectively ruling 

out acute abdomen, allowing clinicians to explore alternative diagnoses or conservative management 

strategies.15  

Overall accuracy, at 90.0%, consolidates CECT's role as a highly accurate diagnostic modality for the 

acute abdomen. This comprehensive measure reflects the combined efficacy of sensitivity and 

specificity in correctly identifying both positive and negative cases, contributing to improved patient 

outcomes and reduced healthcare costs. 15  

The findings of our study support the routine use of CECT in clinical settings for evaluating patients 

with acute abdominal symptoms. By providing detailed anatomical and pathological information, 
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CECT enables clinicians to make timely and accurate diagnoses, leading to appropriate management 

strategies. This approach not only enhances patient care by reducing diagnostic uncertainty but also 

potentially shortens hospital stays and improves the overall prognosis. Despite its strengths, our study 

has several limitations. The retrospective nature and single-centre design may limit the 

generalizability of our findings to broader populations. Moreover, variations in operator technique and 

patient characteristics could influence the diagnostic performance of CECT. 

Limitation of the study  

The shortcoming of the study is the small sample size and the short duration of the study. Hence, the 

resulting statistics might not accurately represent the population. Future studies incorporating larger 

sample sizes and multicenter collaborations could further validate and extend our results. 

Conclusion 

In conclusion, the present study underscores the significant diagnostic value of CECT in acute 

abdomen cases, emphasising its high sensitivity, specificity, and overall accuracy. These findings 

support its pivotal role in clinical practice for guiding timely and precise management decisions in 

patients presenting with acute abdominal symptoms. 
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