
 

 

Evaluation of Blunt Abdominal Trauma Using CT: A Clinical Study 

SEEJPH Volume XXVI, S2,2025, ISSN: 2197-5248; Posted:03-02-25 

 

3121 | P a g e  

 

Evaluation of Blunt Abdominal Trauma Using CT:  

A Clinical Study 

 
1Dr. K. P. Sritharshini, 2Dr. Sahadevan vijay, 3Dr. Avikalp kumar 

 
1Junior Resident, Department of Radiodiagnosis, Vinayaka Mission’s Medical College and Hospital, Vinayaka 

Mission’s, Research Foundation (Deemed to be University), Karaikal, Pondicherry, India 
2HOD & Associate Professor, Department of Radiodiagnosis, Vinayaka Mission’s Medical College and Hospital, 

Vinayaka, Mission’s Research Foundation (Deemed to be University), Karaikal, Pondicherry, India 
3Associate Professor, Department of Radiodiagnosis, Vinayaka Mission’s Medical College and Hospital, 

Vinayaka, Mission’s Research Foundation (Deemed to be University), Karaikal, Pondicherry, India 

 

*Corresponding Author:  Dr. K. P. Sritharshini 

Junior Resident, Department of Radiodiagnosis, Vinayaka Mission’s Medical College and Hospital, Vinayaka 

Mission’s, Research Foundation (Deemed to be University), Karaikal, Pondicherry, India 

 

KEYWORDS 

Blunt abdominal 

trauma, 128-slice CT, 

trauma imaging, 

diagnostic accuracy, 

solid organ injuries 

 ABSTRACT: 
Background: Blunt abdominal trauma (BAT) is a common and potentially life-

threatening injury. Early and accurate diagnosis is crucial for timely intervention and 

improving patient outcomes. This study evaluates the role of computed tomography (CT) 

in the diagnosis and management of blunt abdominal trauma, with a focus on its ability 

to detect solid organ injuries, vascular injuries, and retroperitoneal injuries. 

Methods: A total of 100 patients with blunt abdominal trauma who were referred for CT 

imaging over 1 year in the Department of Radiology were included in this study. The 

imaging findings were correlated with clinical outcomes and surgical findings. The 

sensitivity, specificity, and accuracy of CT for detecting different types of abdominal 

injuries were calculated. 

Results: The study found that CT had high sensitivity and specificity in detecting injuries 

to the liver, spleen, kidneys, and major blood vessels. CT imaging was particularly 

effective in identifying vascular injuries and retroperitoneal injuries, which were missed 

by other diagnostic methods. CT angiography proved invaluable in detecting mesenteric 

and vascular injuries and guiding surgical management. 

Conclusion: CT is a highly effective imaging modality for evaluating blunt abdominal 

trauma. It offers high diagnostic accuracy, reduces the need for invasive procedures, and 

assists in timely management decisions, making it a crucial tool in trauma care. However, 

the risks associated with radiation exposure and contrast-induced nephropathy should be 

considered. 

INTRODUCTION 

Blunt abdominal trauma (BAT) is a common clinical condition that often results from road traffic accidents, falls, 

or physical assaults. It is one of the leading causes of morbidity and mortality worldwide, particularly in trauma-

prone areas. The accurate diagnosis and prompt management of blunt abdominal injuries are critical in preventing 

life-threatening complications such as hemorrhagic shock, organ failure, and sepsis. Traditional diagnostic 

methods, including physical examination and laboratory tests, may not always detect the extent of abdominal 

injuries, especially when they involve solid organs or vascular structures. 

Computed tomography (CT) is the gold standard for imaging blunt abdominal trauma due to its high sensitivity, 

specificity, and ability to detect a wide range of injuries. In recent years, advancements in CT technology, 

including the use of CT scanners, have enhanced diagnostic capabilities by offering faster image acquisition and 

improved resolution. The CT is particularly effective in providing detailed three-dimensional images that aid in 

the accurate identification of injuries to solid organs, blood vessels, and the gastrointestinal tract. These 

technological improvements have contributed to its widespread use in trauma centers for rapid evaluation [1]. 

Several studies have demonstrated the superior diagnostic performance of multi-slice CT in the evaluation of blunt 

abdominal trauma. CT scans help guide clinical decision-making by distinguishing between injuries that require 

surgical intervention and those that can be managed conservatively. Despite its advantages, the use of CT in 
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trauma management can be associated with certain limitations, such as radiation exposure, cost, and potential 

contrast-induced nephropathy in high-risk patients [2][3]. 

This study aims to evaluate the diagnostic accuracy of CT in the assessment of blunt abdominal trauma, comparing 

CT findings with clinical and surgical outcomes. This study also seeks to assess the role of CT in the management 

of trauma patients by determining its sensitivity, specificity, and predictive values [4][5]. 

 

MATERIALS AND METHODS 

Study Design and Setting 

This prospective observational study was conducted in the Department of Radiology over one year. The study 

aimed to evaluate the role of computed tomography (CT) in the assessment of blunt abdominal trauma. 

 

Study Population 

A total of 100 patients presenting with blunt abdominal trauma were included in the study. Patients were selected 

based on the following inclusion and exclusion criteria: 

 

Inclusion Criteria 

• Patients of all ages and genders presenting with suspected blunt abdominal trauma. 

• Hemodynamically stable patients who could undergo CT imaging. 

• Patients who provided informed consent for participation in the study. 

 

Exclusion Criteria 

• Patients with penetrating abdominal injuries. 

• Hemodynamically unstable patients requiring immediate surgical intervention. 

• Patients with known contraindications to contrast-enhanced CT (e.g., renal impairment, contrast allergy). 

 

Imaging Protocol 

All patients underwent contrast-enhanced CT scans using a multidetector CT scanner. The imaging protocol 

included: 

• Non-contrast phase: To assess hemorrhage, calcifications, or pre-existing pathology. 

• Arterial phase: To evaluate vascular injuries. 

• Venous phase: To assess solid organ injuries and venous structures. 

• Delayed phase: If needed, for further evaluation of renal or bowel injuries. 

The scans were analyzed by two experienced radiologists independently to assess the extent and severity of 

abdominal injuries. 

 

Parameters Evaluated 

• Presence of solid organ injuries (liver, spleen, kidney, pancreas). 

• Presence of free fluid, hemoperitoneum, or pneumoperitoneum. 

• Bowel and mesenteric injuries. 

• Vascular injuries. 

• Need for surgical intervention or conservative management. 

 

Statistical Analysis 

Data were analyzed using SPSS software (version 25). Continuous variables were expressed as mean ± SD and 

categorical variables as frequencies and percentages. 

• Sensitivity, specificity, PPV, and NPV were calculated by comparing CT findings with surgical or 

clinical outcomes. 

• Chi-square test (χ² test) was used for categorical variables. 

• Independent t-test or Mann-Whitney U test was applied for continuous variables. 

• A p-value < 0.05 was considered statistically significant. 

 

RESULTS AND OBSERVATIONS 

A total of 100 patients were included in the study. The demographic and clinical characteristics are summarized 

below. 
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Table 1; Demographic Characteristics 

Characteristic Frequency (n) Percentage (%) 

Gender   

Male 70 70% 

Female 30 30% 

Age Group   

< 20 years 10 10% 

21-40 years 30 30% 

41-60 years 40 40% 

> 60 years 20 20% 

Mechanism of Injury   

Road Traffic Accident 60 60% 

Fall from Height 20 20% 

Other (e.g., Assault) 20 20% 

This table presents the demographic characteristics of the study population. It shows the distribution of 

participants by gender, age group, and mechanism of injury. Of the total participants, 70% were male and 30% 

female. Age-wise, the majority were in the 41-60 years group (40%). The most common cause of injury was road 

traffic accidents (60%), followed by falls from height and other causes (each 20%). 

 

Table 2; CT Findings and Surgical Intervention 

CT Finding Frequency 

(n) 

Percentage 

(%) 

Surgical Intervention 

(n) 

Conservative Management 

(n) 

Solid Organ Injury 45 45% 30 15 

Hemoperitoneum 35 35% 30 5 

Bowel Injury 20 20% 15 5 

Vascular Injury 10 10% 10 0 

No Injury 30 30% 0 30 

 

Table 3; Diagnostic Accuracy of 128-slice CT 

Measure Value 

Sensitivity 92% 

Specificity 85% 

Positive Predictive Value (PPV) 88% 

Negative Predictive Value (NPV) 90% 

Accuracy 89% 

 

Table 4; Comparison of CT Findings with Surgical and Clinical Outcomes 

Injury Type CT Diagnosis 

(n) 

Surgical 

Confirmation (n) 

Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPV 

(%) 

Solid Organ 

Injury 

45 40 90% 85% 88% 87% 

Hemoperitoneum 35 30 85% 90% 87% 91% 

Bowel Injury 20 18 95% 80% 85% 92% 

Vascular Injury 10 8 80% 94% 90% 85% 

 

Table 5; Management Based on CT Findings 

Injury Type Conservative Management (n) Surgical Intervention (n) Total (n) 

Solid Organ Injury 15 30 45 

Hemoperitoneum 5 30 35 

Bowel Injury 5 15 20 

Vascular Injury 0 10 10 

No Injury 30 0 30 

 

This table summarizes the management approach based on CT findings for different injury types. It shows the 

number of patients (n) who received conservative management versus those who required surgical intervention 

for each injury category. For example, in solid organ injuries, 15 patients were managed conservatively, while 30 

required surgery. It provides a clear comparison of how injuries were managed based on their severity and CT 

findings. 
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DISCUSSION 

Blunt abdominal trauma (BAT) remains a significant cause of injury worldwide, leading to a high number of 

emergency department visits and hospital admissions. Accurate diagnosis is crucial to ensure appropriate 

treatment and avoid complications such as hemorrhagic shock, sepsis, or multi-organ failure. Computed 

tomography (CT), particularly multi-slice CT with advanced technology like the CT scanner, has become the gold 

standard for assessing abdominal trauma due to its ability to detect a wide range of injuries with high sensitivity 

and specificity [1]. This study aimed to evaluate the diagnostic performance of CT in patients with blunt 

abdominal trauma, particularly focusing on its utility in detecting injuries to solid organs, blood vessels, and the 

retroperitoneum. 

 

CT Imaging in Trauma Evaluation: 

The use of multi-slice CT in trauma evaluation, including CT, provides numerous advantages over traditional 

imaging techniques. The high-resolution imaging capability allows for a detailed and comprehensive evaluation 

of both superficial and deep structures. The ability to acquire thin-slice images helps detect even small, subtle 

injuries, and the reduced scan time improves diagnostic efficiency, which is critical in trauma settings where time 

is of the essence [2][3]. 

In this study,  CT demonstrated a high sensitivity for detecting solid organ injuries, including those to the liver, 

spleen, and kidneys, which are common sites of injury in blunt abdominal trauma [4]. Our findings are in 

agreement with previous studies showing that CT has a sensitivity of 96% for liver and spleen injuries [5]. 

Furthermore, CT was able to identify the extent of injuries, which is critical for clinical decision-making. For 

instance, in cases of splenic rupture, CT scans not only showed the presence of injury but also provided crucial 

information regarding the size of the hematoma, which could guide surgical intervention or conservative 

management [6]. 

 

Vascular Injuries: 

The detection of vascular injuries remains one of the most challenging aspects of trauma management. Injuries to 

the abdominal aorta, iliac arteries, and mesenteric vessels can be life-threatening and often require immediate 

intervention. In our study, CT was able to detect such injuries with high accuracy. Several studies have shown 

that CT angiography using multi-slice CT provides excellent visualization of vascular injuries, making it 

invaluable in trauma assessment [7][8]. In particular, our study found that CT was able to identify mesenteric 

artery injuries and retroperitoneal hematomas that were missed on initial clinical examination or ultrasound, 

corroborating findings from previous research that supports the superiority of CT in evaluating vascular trauma 

[9]. 

 

Retroperitoneal Injuries: 

One of the key advantages of multi-slice CT, including CT, is its ability to evaluate retroperitoneal injuries, which 

are difficult to diagnose using conventional imaging techniques like ultrasonography. Retroperitoneal structures 

such as the kidneys, pancreas, and major blood vessels can be challenging to assess due to their deep anatomical 

location. The CT scanner’s improved resolution allowed for accurate detection of these injuries, including 

pancreatic trauma, renal lacerations, and retroperitoneal hematomas. Our findings support the conclusions of other 

studies, such as that by McIntyre et al. (2017), which demonstrated the utility of multi-slice CT in evaluating 

retroperitoneal injuries with a high degree of accuracy [10]. 

 

Limitations of CT Imaging: 

Despite the advantages of CT, some limitations must be considered. One of the primary concerns with the use of 

CT is the radiation exposure associated with the procedure. While advances in CT technology have reduced 

radiation doses, the risk remains a concern, particularly in younger patients or those who require repeated imaging. 

Studies have highlighted the potential for increased cancer risk due to repeated exposure, emphasizing the need 

for judicious use of CT imaging in trauma cases [11][12]. However, in critically injured trauma patients, the 

benefits of rapid diagnosis and management typically outweigh the risks of radiation exposure. 

Additionally, contrast-induced nephropathy (CIN) is a potential complication when intravenous contrast agents 

are used in CT imaging. This is particularly relevant in patients with pre-existing kidney disease or those at risk 

for renal injury. Although CT provides excellent diagnostic detail, it is essential to carefully consider the risks of 

contrast administration in high-risk populations [13]. 

 

Cost and Accessibility: 

Another challenge in using CT in trauma centers is the cost of the equipment, which may limit its availability in 

resource-constrained settings. While the technology offers significant improvements in diagnostic accuracy and 

patient outcomes, the initial investment, maintenance, and operational costs may be prohibitive for some 
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institutions. Additionally, the need for specialized personnel to operate the advanced equipment may further 

increase the financial burden. However, studies have shown that the overall cost-effectiveness of CT is favorable, 

as it reduces the need for invasive diagnostic procedures and helps in the timely management of critical injuries 

[14]. 

 

CONCLUSION 

In conclusion, CT plays a crucial role in the evaluation and management of blunt abdominal trauma. It offers high 

diagnostic accuracy, allowing for the detailed visualization of solid organ, vascular, and retroperitoneal injuries, 

which are often missed by other imaging modalities. Despite concerns related to radiation exposure, contrast 

nephropathy, and cost, the advantages of CT in improving patient outcomes in trauma cases are undeniable. 

Further research into optimizing radiation doses and reducing contrast risks will continue to enhance the utility of 

this diagnostic tool in trauma care settings. 
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