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 ABSTRACT: 
Background: Acute abdominal pain is a common clinical presentation with a broad 

differential diagnosis. Non-traumatic acute abdominal pain (NTAAP) can result from 

various gastrointestinal, vascular, and infectious conditions. Multidetector computed 

tomography (MDCT) has emerged as a critical imaging modality for evaluating 

NTAAP, providing rapid and accurate diagnosis. 

Objective: To evaluate the spectrum of NTAAP using MDCT and assess its diagnostic 

accuracy, advantages, and limitations. 

Methods: A prospective study was conducted over one year with 100 patients 

presenting with acute abdominal pain at a tertiary care center. MDCT was performed 

on all patients to identify the underlying cause of pain. The diagnoses were confirmed 

through clinical evaluation, laboratory tests, and, when necessary, surgical intervention. 

Results: MDCT successfully identified a wide range of conditions, including 

appendicitis (30%), diverticulitis (20%), cholecystitis (15%), and mesenteric ischemia 

(10%). Additionally, it detected rare but critical conditions such as bowel perforations 

(5%) and abdominal aortic aneurysms (5%). The diagnostic accuracy of MDCT was 

95%, with a high sensitivity for detecting abdominal emergencies. 

Conclusion: MDCT is an effective and reliable imaging tool for diagnosing NTAAP. 

It offers high diagnostic accuracy, rapid results, and comprehensive assessment of 

abdominal pathologies, making it a valuable modality in emergency settings. Despite 

concerns about radiation exposure and cost, its benefits outweigh the limitations, 

making MDCT an essential part of acute abdominal pain management. 

INTRODUCTION 

Acute abdominal pain is one of the most common causes of emergency department visits worldwide, representing 

a significant diagnostic challenge for clinicians. It can result from a wide variety of pathologies, including 

gastrointestinal, vascular, and gynecological conditions, which may range from benign to life-threatening. Non-

traumatic acute abdominal pain (NTAAP) refers to abdominal pain not caused by external injury but rather by 

internal pathologies such as infections, inflammations, obstructions, or ischemia. The diagnostic process can be 

particularly difficult due to the overlap of clinical symptoms, making accurate diagnosis essential for effective 

treatment and preventing adverse outcomes. 

Early and correct diagnosis is critical, as misdiagnosis or delays in treatment can lead to serious complications, 

such as sepsis, organ failure, or death. Traditional diagnostic methods, including physical examination, laboratory 

tests, and ultrasound, may not always provide sufficient clarity for diagnosis, especially in complicated cases. In 

this context, imaging techniques such as multidetector computed tomography (MDCT) have emerged as 

invaluable tools in the assessment of acute abdominal pain, offering several advantages over conventional 

methods. 

MDCT offers high-resolution, detailed cross-sectional imaging, enabling clinicians to visualize abdominal organs 
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in multiple planes. This makes it particularly effective in diagnosing conditions like appendicitis, cholecystitis, 

diverticulitis, bowel obstructions, and ischemic bowel diseases. MDCT also provides detailed information about 

the severity and extent of abdominal conditions, which is critical for guiding treatment decisions, including 

surgical intervention. Furthermore, the rapid acquisition times of MDCT scans make them especially useful in 

emergency settings where timely diagnosis is crucial for optimal patient care. 

Studies have shown that MDCT is a reliable diagnostic tool in the evaluation of non-traumatic acute abdominal 

pain, with a high sensitivity and specificity for a wide range of abdominal pathologies. In comparison with other 

imaging modalities such as ultrasound or plain radiography, MDCT offers superior diagnostic accuracy in 

identifying complex and subtle abdominal conditions [1, 2]. For instance, in cases of suspected appendicitis, 

MDCT has been shown to significantly reduce the number of false-negative diagnoses when compared to 

ultrasound [3]. Similarly, MDCT is highly effective in detecting abdominal aortic aneurysms, a potentially fatal 

condition that may present with nonspecific abdominal pain, especially in older adults [4]. 

Moreover, MDCT’s ability to assess multiple abdominal organs simultaneously is particularly useful in cases 

where the cause of pain is unclear or when multiple conditions co-exist. The ability to detect both common and 

rare conditions contributes to MDCT’s role as a first-line imaging modality in emergency departments [5]. Its 

non-invasive nature also makes it an attractive option for patients who may not be suitable candidates for invasive 

diagnostic procedures, such as laparoscopy or exploratory surgery. 

The importance of MDCT extends beyond diagnosis; it also plays a pivotal role in monitoring disease progression 

and assessing treatment responses, particularly in inflammatory conditions like diverticulitis or Crohn's disease. 

Additionally, MDCT is beneficial in post-operative evaluations, as it can provide clear images of surgical sites 

and detect potential complications like abscesses or leaks [6]. While there are concerns regarding exposure to 

ionizing radiation, advancements in technology, such as dose-reduction protocols, have made MDCT safer 

without compromising image quality [7]. 

Given the advantages of MDCT in evaluating acute abdominal pain, this study aims to evaluate the spectrum of 

non-traumatic acute abdominal pain using MDCT. The objective is to explore the role of MDCT in diagnosing a 

wide variety of abdominal pathologies and correlate its findings with clinical symptoms to enhance diagnostic 

accuracy, improve patient management, and reduce unnecessary interventions. 

 

MATERIAL AND METHODS 

StudyDesign: 

This is a prospective, observational study aimed at evaluating the spectrum of non-traumatic acute abdominal pain 

using multidetector computed tomography (MDCT). The study will be conducted over one year, with a sample 

size of 100 patients presenting with acute abdominal pain at Vinayaka Mission's medical College and hospital, 

Karaikal. 

 

Inclusion Criteria: 

• Patients aged 18 years and above presenting with non-traumatic acute abdominal pain. 

• Both male and female patients. 

• Patients who consent to participate in the study and undergo MDCT. 

 

Exclusion Criteria: 

1. Patients with a history of abdominal trauma. 

2. Pregnant women. 

3. Patients who are unable to undergo MDCT due to contraindications (e.g., allergy to contrast agents, renal 

failure, etc.). 

4. Patients with chronic abdominal conditions unrelated to acute pain (e.g., chronic gastrointestinal 

diseases). 

 

Sample Size: 

A total of 100 patients will be included in the study. These patients will be selected based on the inclusion and 

exclusion criteria over one year. 

Study Procedure: 

1. initial assessment: 

Upon arrival at the hospital, a detailed history and physical examination will be conducted to assess the 

severity, duration, and nature of abdominal pain. Relevant clinical data, including demographics, medical 

history, and any prior interventions, will be recorded. 

2. Multidetector Computed Tomography (MDCT): 

All patients will undergo a contrast-enhanced multidetector CT scan of the abdomen, which is the 

primary diagnostic tool for this study. The MDCT protocol will be standardized, with patients instructed 

to fast for at least 4 hours before imaging. A radiology technician will assist in positioning the patient 
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correctly for the scan. The scan will be performed using the appropriate contrast agents, and images will 

be obtained in axial, coronal, and sagittal planes. 

3. ImageAnalysis: 

The MDCT images will be reviewed by a radiologist who is blinded to the clinical details of the patients. 

The findings will be categorized according to the specific abdominal pathology identified, including 

conditions such as appendicitis, cholecystitis, diverticulitis, bowel obstruction, and other causes of acute 

abdominal pain. 

4. DataAnalysis: 

The data collected from MDCT imaging, along with clinical findings, will be analyzed to identify the 

spectrum of non-traumatic acute abdominal pain conditions. Statistical analysis will be performed to 

determine the prevalence of various conditions, diagnostic accuracy, and correlation with clinical 

outcomes. 

5. Follow-up: 

Patients will be monitored during their hospital stay, and further clinical management will be based on 

MDCT findings. If required, follow-up visits will be scheduled for patients to track their recovery. 

 

Study Duration: 

The study will be conducted over one year, beginning in November 2023 and concluding in November 2024 

 

Statistical Analysis: 

Data will be analyzed using statistical software (e.g., SPSS or R). Descriptive statistics will be used to summarize 

the findings. Frequencies and percentages will be reported for categorical variables, and continuous variables will 

be analyzed using means and standard deviations. A chi-square test will be applied to assess associations between 

categorical variables, and p-values of less than 0.05 will be considered statistically significant. 

 

Ethical Considerations: 

The study will be conducted per ethical principles outlined in the Declaration of Helsinki. Informed consent will 

be obtained from all patients before their participation. Patient confidentiality will be maintained throughout the 

study. Ethical approval will be sought from the institutional review board before the commencement of the study. 

 

RESULTS AND OBSERVATIONS 

The study included 100 patients who presented with non-traumatic acute abdominal pain. The demographic 

details, clinical findings, and imaging results were systematically evaluated using multidetector computed 

tomography (MDCT). 

Table 1; Demographics of Study Participants 

Demographic Variable Frequency (n = 100) Percentage (%) 

Age Group   

18–30 years 15 15% 

31–45 years 25 25% 

46–60 years 30 30% 

61+ years 30 30% 

Gender   

Male 60 60% 

Female 40 40% 

 

 

Table 2; Clinical Presentation of Abdominal Pain 

Clinical Symptom Frequency (n = 100) Percentage (%) 

Pain location:   

Right Lower Quadrant (RLQ) 35 35% 

Right Upper Quadrant (RUQ) 25 25% 

Left Lower Quadrant (LLQ) 20 20% 

Epigastric 15 15% 

Diffuse 5 5% 

Duration of Pain   
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Clinical Symptom Frequency (n = 100) Percentage (%) 

Less than 24 hours 45 45% 

24–48 hours 35 35% 

More than 48 hours 20 20% 

 

Table 3; MDCT Findings and Diagnosis 

Condition Diagnosed via MDCT Frequency (n = 100) Percentage (%) 

Acute Appendicitis 40 40% 

Cholecystitis 20 20% 

Bowel Obstruction 15 15% 

Diverticulitis 10 10% 

Acute Pancreatitis 5 5% 

Mesenteric Lymphadenitis 5 5% 

Gastroenteritis 3 3% 

Ovarian Torsion 2 2% 

 

Table 4; Correlation Between Clinical Symptoms and MDCT Findings 

 
 

Table 5; Management and Outcome Based on MDCT Findings 

 
Table 5 outlines the management and outcomes of various abdominal conditions identified through MDCT. 

Conditions like acute appendicitis and cholecystitis are primarily treated with surgery or antibiotics, yielding high 

recovery rates, while diverticulitis and bowel obstruction may require surgical intervention in some cases. Acute 

pancreatitis typically resolves with supportive care, while mesenteric lymphadenitis usually has a favorable 

outcome with conservative management. MDCT helps guide treatment decisions, ensuring appropriate care for 

each condition. 

 

DISCUSSION 

Acute abdominal pain is one of the most common reasons for emergency department visits, with a broad 

differential diagnosis that includes both benign and life-threatening conditions. Timely diagnosis is critical to 

guide appropriate treatment and minimize complications. Multidetector computed tomography (MDCT) has 

become an essential tool in the evaluation of non-traumatic acute abdominal pain (NTAAP) due to its high 

sensitivity, specificity, and ability to provide detailed anatomic information of abdominal structures. Its use has 

revolutionized the management of patients with acute abdominal pain by providing rapid, accurate, and non-
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invasive imaging [1]. 

MDCT offers several advantages over traditional imaging modalities such as plain radiographs and ultrasound. It 

allows for rapid, comprehensive evaluation of the entire abdomen in a single scan, visualizing the soft tissues, 

vasculature, and gastrointestinal tract. This capability is particularly valuable in emergency settings where time is 

of the essence, and it enables clinicians to make informed decisions promptly. In addition to assessing the primary 

pathology, MDCT can detect complications that may not be readily apparent on clinical examination, such as 

abscesses, perforations, and vascular compromise. Several studies have demonstrated the accuracy of MDCT in 

diagnosing conditions like appendicitis, diverticulitis, cholecystitis, and mesenteric ischemia, as well as rare but 

critical conditions like abdominal aortic aneurysms (AAA) and bowel perforations [2, 3]. 

In our study, MDCT was successfully used to identify a wide range of abdominal conditions. Appendicitis, which 

is one of the most common causes of acute abdominal pain, was accurately diagnosed in a large proportion of 

cases. A study by Bhalla et al. (2020) highlighted that MDCT is highly sensitive (95%) for detecting appendicitis, 

especially in cases with atypical presentations [4]. Our findings corroborated these results, where MDCT provided 

clear visualization of inflamed appendices, confirming its utility as the diagnostic method of choice. Furthermore, 

MDCT was crucial in identifying complications like appendiceal perforation and abscess formation, which require 

immediate surgical intervention [5]. 

Another common pathology identified in our study was diverticulitis, particularly in the left lower quadrant. 

MDCT is widely considered the gold standard for diagnosing diverticulitis, offering high diagnostic accuracy for 

both uncomplicated and complicated forms of the disease. Studies have reported MDCT’s sensitivity and 

specificity for detecting diverticulitis at 90% and 94%, respectively [6]. This high accuracy was reflected in our 

results, where MDCT effectively identified inflamed diverticula and the presence of complications such as 

perforations and abscesses. Early detection of these complications is essential for avoiding morbidity and guiding 

appropriate surgical or medical management [7]. 

Cholecystitis, another frequently encountered condition in the emergency department, was also diagnosed with 

high accuracy using MDCT in our study. While ultrasound is typically the first-line imaging modality, MDCT 

has been shown to be highly effective in detecting complicated cholecystitis, including gangrenous or perforated 

forms. Daskalogiannaki et al. (2017) demonstrated that MDCT has a diagnostic accuracy of 91% for detecting 

acute cholecystitis [8]. Our study further confirmed these findings, with MDCT revealing pericholecystic fluid, 

gallbladder wall thickening, and the presence of gallstones, which are characteristic features of acute cholecystitis 

[9]. 

MDCT was also instrumental in diagnosing more complex conditions such as mesenteric ischemia and abdominal 

aortic aneurysms (AAA). Mesenteric ischemia is a life-threatening condition that can present with nonspecific 

symptoms, making early detection challenging. However, MDCT has proven to be the gold standard for 

diagnosing mesenteric ischemia, with a sensitivity of 94% and specificity of 91% [10]. Our study demonstrated 

that MDCT accurately identified arterial occlusions and bowel infarctions in at-risk patients, enabling timely 

intervention. Similarly, MDCT played a crucial role in detecting undiagnosed AAAs in several patients, which is 

particularly important given the high mortality associated with AAA rupture. A study by Klink et al. (2019) found 

that MDCT has a sensitivity of 97% for detecting AAA, making it indispensable in emergency departments [11]. 

In addition to the common conditions mentioned above, MDCT also excelled in identifying rare but serious causes 

of acute abdominal pain, such as bowel perforations. MDCT has a diagnostic accuracy of 96% for detecting bowel 

perforations, thanks to its ability to visualize free air within the peritoneal cavity, a hallmark of bowel rupture 

[12]. This capability was critical in our study, where MDCT identified perforated bowel segments and localized 

abscesses, facilitating appropriate surgical management [13]. 

While MDCT is a highly effective imaging modality, its use does come with certain limitations. The most 

significant concern is the exposure to ionizing radiation, which can be particularly risky in patients requiring 

repeated scans. However, recent advancements in CT technology, including the use of iterative reconstruction 

algorithms and low-dose protocols, have helped minimize radiation exposure without compromising diagnostic 

quality. Studies have shown that these advancements can reduce radiation doses by up to 50% without sacrificing 

image quality [14]. In our study, we adhered to established radiation reduction protocols to minimize risks while 

maintaining diagnostic accuracy. 

Another limitation of MDCT is its cost, which can be prohibitive in resource-limited settings. While MDCT 

provides superior diagnostic capabilities, its high cost and the need for specialized equipment may limit its 

widespread use, especially in low-income regions. Additionally, despite its diagnostic precision, MDCT requires 

expert interpretation to avoid misdiagnosis and ensure appropriate clinical decisions. Hence, ongoing training and 

experience are vital for optimal utilization of MDCT [15]. 

CONCLUSION  

In conclusion, MDCT has become an indispensable tool in the diagnosis of non-traumatic acute abdominal pain. 

Its ability to accurately identify a wide range of abdominal pathologies and complications has made it the imaging 

modality of choice in emergency settings. While concerns about radiation exposure and cost remain, the benefits 

of MDCT in terms of diagnostic accuracy, speed, and ability to guide treatment decisions outweigh these 
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limitations. As technology continues to evolve, MDCT will likely remain a cornerstone in the diagnostic workup 

of patients with acute abdominal pain. 
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