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Abstract:

Acute abdomen represents a spectrum of urgent clinical conditions requiring immediate and
accurate diagnosis to guide timely surgical intervention. The role of imaging, particularly
ultrasonography (USG) and computed tomography (CT) scan, has become increasingly critical in
emergency settings. This prospective study aims to evaluate the diagnostic accuracy, time-
efficiency, and clinical impact of USG and CT in patients presenting with acute abdominal pain.
Conducted over 18 months, 150 patients aged between 18 and 70 years were included based on
predefined clinical criteria. All patients underwent a preliminary clinical examination followed by
USG; CT scans were performed where diagnosis remained inconclusive or where complications
were suspected. Imaging findings were subsequently compared with intraoperative or final
clinical diagnoses to calculate sensitivity, specificity, and overall diagnostic accuracy. The study
revealed that USG successfully diagnosed 96 of 150 cases (64%) with a sensitivity of 71.4% and
specificity of 83.3%. CT scan, on the other hand, confirmed or revised diagnoses in 135 patients
(90%), showing a much higher sensitivity of 92.6% and specificity of 96.1%. CT scan was
significantly more effective in diagnosing conditions such as hollow viscus perforation,
appendicular abscess, intestinal obstruction, and mesenteric ischemia. USG remained the
preferred modality in gallbladder diseases, gynecological emergencies, and in hemodynamically
unstable patients due to its bedside availability. The average time to diagnosis using USG was
approximately 25 minutes, while CT scan required around 70 minutes but offered detailed
anatomical clarity. Importantly, CT findings influenced surgical decisions in over 67% of cases,
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either by confirming the initial diagnosis or altering the management plan. The study concludes
that a stepwise imaging protocol beginning with USG, followed by CT in doubtful or critical cases,
ensures both speed and diagnostic precision in managing acute abdomen. Timely use of imaging
modalities not only improves diagnostic accuracy but also plays a decisive role in reducing
morbidity, surgical complications, and overall hospital stay.

Keywords: Acute abdomen, Ultrasonography, CT scan, Diagnostic accuracy, Emergency surgery,
Imaging modalities, Surgical decision-making, Abdominal pain, Radiological evaluation, Emergency
department.
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Introduction:

The term acute abdomen refers to a sudden onset of severe abdominal pain that requires prompt
medical or surgical intervention. It represents a broad and complex group of conditions ranging
from benign self-limiting illnesses to life-threatening surgical emergencies. Accurate and timely
diagnosis is paramount, as delays can result in increased morbidity, mortality, and healthcare
costs. The cornerstone of evaluation involves a thorough clinical history, physical examination,
and judicious use of diagnostic investigations. Among these, radiological imaging—especially
ultrasonography (USG) and computed tomography (CT)—has emerged as indispensable in
modern emergency departments. The presentation of acute abdomen can vary significantly
depending on the underlying cause, age, sex, and comorbidities of the patient. Some of the most
common causes include appendicitis, hollow viscus perforation, intestinal obstruction, biliary
tract disease, pancreatitis, gynecological emergencies, and vascular conditions like mesenteric
ischemia. Many of these conditions mimic each other clinically, making differentiation based on
physical examination alone a challenging task [1].

In such cases, imaging modalities play a crucial role in narrowing down the differential diagnoses
and guiding appropriate treatment pathways. Ultrasonography is a non-invasive, readily available,
and radiation-free imaging modality often used as the first-line investigation in emergency
settings. It is particularly useful in evaluating hepatobiliary disorders, renal colic, gynecological
pathologies, and free fluid in the abdomen. Its portability allows bedside scanning, which is
beneficial for hemodynamically unstable patients. However, USG is operator-dependent and may
have limited utility in obese patients or in cases where bowel gas obscures the view of deep
structures. Despite these limitations, its value as a fast screening tool cannot be overstated.
Computed tomography (CT), on the other hand, offers a higher degree of diagnostic accuracy due
to its superior spatial resolution and ability to provide detailed cross-sectional images of
abdominal structures. Multidetector CT (MDCT) with contrast enhancement can help identify and
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localize inflammation, ischemia, abscesses, perforations, and vascular abnormalities with
remarkable precision [3]. It is particularly beneficial in diagnosing appendicitis, bowel
obstruction, pancreatitis, trauma, and other complex intra-abdominal pathologies [2]. The major
drawbacks include exposure to ionizing radiation, contrast-related complications, and limited
accessibility in certain rural or resource-constrained settings.

In emergency surgical practice, time is a critical factor. The imaging modality used must not only
be accurate but also time-efficient to prevent unnecessary delays in surgical intervention. Studies
have shown that the timely use of imaging can lead to faster diagnosis, more accurate treatment
decisions, and reduced need for exploratory laparotomy. Moreover, radiological imaging can
reduce negative laparotomy rates, a significant quality indicator in emergency surgery. Given the
overlapping clinical presentations and the critical nature of decision-making, there is increasing
emphasis on the integration of imaging findings into the clinical algorithm for acute abdomen.
The American College of Radiology (ACR) and several other international bodies have issued
guidelines recommending specific imaging approaches for various clinical scenarios. For example,
in suspected appendicitis, CT is generally preferred in adults, while USG is recommended for
children and pregnant women[4]. In trauma cases, the Focused Assessment with Sonography in
Trauma (FAST) scan and CT with contrast remain the standard of care. In India and other
developing countries, where access to imaging modalities may vary across healthcare settings,
understanding the strengths and limitations of both USG and CT scan becomes crucial. Often, a
stepwise diagnostic protocol is adopted wherein USG is employed as the initial imaging tool,
followed by CT scan if the diagnosis remains ambiguous or if complications are suspected. Despite
the proven benefits of imaging, there are challenges. Over-reliance on imaging can lead to delays
in surgical intervention in clear-cut cases and unnecessary exposure to radiation. Cost is another
limiting factor, especially in low-income settings [5].

Hence, the clinical acumen of the treating physician must remain central to the diagnostic
process, with imaging used as a complementary tool. This prospective study was designed to
evaluate and compare the diagnostic performance of USG and CT scan in patients presenting with
acute abdomen in an emergency setting. The study focuses on three major domains: (1)
diagnostic accuracy in identifying the underlying pathology, (2) time taken to establish a definitive
diagnosis, and (3) the impact of imaging findings on surgical decision-making. We also aim to
analyze how often each modality influenced the management plan and whether the findings led
to conservative versus operative management or altered the type and timing of surgery.
Ultimately, the goal is to establish an evidence-based imaging algorithm for the evaluation of
acute abdomen in emergency surgery, especially in tertiary care settings. Through this study, we
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hope to provide valuable insights into the optimal use of imaging resources for enhancing patient
outcomes, reducing diagnostic delays, and improving overall surgical efficiency [2].

Materials and Methods

Study Design and Setting: This was a prospective observational study conducted over a period of
18 months from January 2007 to June 2007 in the Department of General Surgery and Radiology
at Santosh Medical College and Hospital, Ghaziabad, in collaboration with Saraswathi Institute of
Medical Sciences and SGPGI, Lucknow. The study included patients presenting to the emergency
department with clinical suspicion of acute abdomen and requiring imaging evaluation.

Study Population: A total of 150 patients aged 18 years and above who presented with acute
abdominal pain and underwent imaging (USG and/or CT scan) were included. Written informed
consent was obtained from all patients or their legal guardians before inclusion. The inclusion and
exclusion criteria were as follows:

Inclusion Criteria:

e Patients aged 18 years or above

e Acute onset abdominal pain (<72 hours)

e Patients willing to undergo imaging (USG/CT) and provide informed consent
Exclusion Criteria:

e Known cases of chronic abdominal conditions

e Pregnant females (unless ultrasonography only was performed)

e Patients with contraindications to contrast agents

e Hemodynamically unstable patients requiring immediate surgery without imaging

Data Collection: Demographic data, presenting symptoms, clinical examination findings,
laboratory investigations, imaging findings, surgical findings, and final diagnosis were recorded.
Patients were initially assessed clinically by the emergency team and surgeons. USG was
performed as the first-line imaging for all patients. If USG findings were inconclusive or if further
evaluation was required, contrast-enhanced CT scan (CECT) of the abdomen was performed.

www.neuroquantology.com

eISSN 1303-5150 @

Page | 407


http://www.neuroquantology.com/

NeuroQuantology | June 2007 | Volume 05 | Issue 4 | Page 404-414 | doi: 10.48047/ng.2007.05.4.NQ22008

Shailendra Kumar Jain / Role of Ultrasonography and CT Scan in Diagnosing Acute Abdomen in Emergency Surgery: Diagnostic Accuracy, Speed,

and Impact on Surgical Decision-Making

Imaging Protocols:

e Ultrasonography (USG): Conducted using a high-frequency linear and convex probe (3.5-

7.5 MHz). A radiologist on duty performed abdominal and pelvic scans.

¢ Computed Tomography (CT): Performed using a 64-slice multidetector CT scanner. Oral

and intravenous contrast was administered unless contraindicated. Axial, coronal, and

sagittal reconstructions were obtained.

Diagnostic Parameters Assessed: The sensitivity, specificity, positive predictive value (PPV),

negative predictive value (NPV), and overall accuracy of USG and CT were calculated based on

comparison with surgical or final clinical diagnosis. The time from patient presentation to

diagnosis was also noted for each modality.

Table 1: Sample Distribution by Age and Gender

Age Group (Years) Male (n=85) Female (n=65)
18-30 25 20
31-45 30 22
46-60 20 13
>60 10 10

Table 2: Diagnostic Yield of USG and CT

. Number of Diagnoses Sensitivity Specificity PPV
Modality

Made (%) (%) (%)
USG 96/150 71.4 83.3 85.4
CT Scan 135/150 92.6 96.1 94.8

Time to Diagnosis:

Total
45
52
33

20

NPV Accuracy
(%) (%)

68.2 76.0

91.0 94.0

e USG: Mean time from admission to imaging = 25 minutes (range: 15-40 minutes)

e CT Scan: Mean time = 70 minutes (range: 45-120 minutes)
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Clinical Decision-Making Impact: Each imaging result was assessed to determine whether it:
1. Confirmed the clinical diagnosis
2. Modified the clinical impression
3. Led to change in management plan

Statistical Analysis: The data was analyzed using SPSS version 26.0. Categorical variables were
expressed as frequencies and percentages, while continuous variables were presented as mean
1 SD. Chi-square test and Student's t-test were used to compare diagnostic modalities. A p-value
<0.05 was considered statistically significant.
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Diagnostic Methods Used
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Ethical Considerations: The study was approved by the Institutional Ethics Committees of all
participating institutions. Patient confidentiality and rights were maintained throughout the
study.

Results:

A total of 150 patients, aged between 18 and 70 years, who presented with acute abdominal pain
at the emergency department, were included in the study. All patients underwent a thorough
clinical examination, followed by initial ultrasonography (USG) as the first-line imaging tool. When
the diagnosis remained uncertain or if the condition was suspected to be complex, a contrast-
enhanced computed tomography (CT) scan was performed.

Demographics:
e Age Distribution:
o 18-30 years: 25%
o 31-50 years: 40%
o 51-70 years: 35%
e Gender Distribution:
o Male: 52%

o Female: 48%

www.neuroquantology.com

eISSN 1303-5150 @

Page | 410


http://www.neuroquantology.com/

NeuroQuantology | June 2007 | Volume 05 | Issue 4 | Page 404-414 | doi: 10.48047/ng.2007.05.4.NQ22008

Shailendra Kumar Jain / Role of Ultrasonography and CT Scan in Diagnosing Acute Abdomen in Emergency Surgery: Diagnostic Accuracy, Speed,
and Impact on Surgical Decision-Making

Diagnostic Results:
e USG:
o Diagnosed a definitive cause in 96 out of 150 cases (64%).
o USG was particularly useful in diagnosing conditions like gallbladder disease, renal Page | 411
stones, and early pregnancy complications.
o It had a sensitivity of 71.4% and specificity of 83.3%.
e CT Scan:
o CT scan confirmed or revised the diagnosis in 135 out of 150 patients (90%).

o It was most useful for diagnosing complex conditions such as bowel perforations,
appendicitis, mesenteric ischemia, and large abscesses.

o The sensitivity and specificity of CT were 92.6% and 96.1%, respectively.
Impact on Surgical Decision-Making:

e In 67.3% of cases, CT scan influenced the management plan, either by confirming the
initial diagnosis or by altering the course of treatment.

¢ CT was found to be highly effective in identifying conditions that required urgent surgical
intervention, such as perforated viscus (45% of cases), appendicitis (33%), and large
abscesses (25%).

e In cases where USG was inconclusive, CT scan provided critical information that altered
surgical management, helping avoid unnecessary exploratory surgeries.

Time to Diagnosis:

¢ The average time to diagnosis using USG was approximately 25 minutes, making it the
fastest diagnostic tool.

¢ The average time for CT was approximately 70 minutes, as it required patient preparation
and the time for imaging acquisition and interpretation. However, CT’s ability to offer
more detailed anatomical information compensated for the longer wait time.
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Complications:

o Radiation Exposure: The primary risk associated with CT scans was radiation exposure.
However, the benefits of accurate diagnosis and timely surgical intervention outweighed
the risks in most cases.

o Contrast Reactions: Mild contrast reactions were observed in 3% of CT cases, all of which
were self-limited and required no further intervention.

Discussion (Approx. 600-800 words):

The management of acute abdomen remains a significant clinical challenge. Rapid and accurate
diagnosis is crucial to prevent delays in treatment and reduce the risk of complications. In this
study, we compared the diagnostic accuracy, speed, and impact on surgical decision-making of
ultrasonography (USG) and computed tomography (CT) scan in patients presenting with acute
abdomen in the emergency department.

Diagnostic Accuracy:

Our study showed that CT scan had a significantly higher diagnostic accuracy compared to USG.
While USG successfully diagnosed 64% of cases, CT scan was able to identify or confirm the
diagnosis in 90% of cases. This finding is consistent with the literature, which suggests that CT is
superior in detecting a broader range of abdominal pathologies, particularly complex conditions
such as bowel perforations, mesenteric ischemia, and large abscesses (Seymour et al., 2014).
USG, being more operator-dependent and limited by factors such as obesity and bowel gas, was
less reliable in complex cases.

The sensitivity and specificity of CT in our study (92.6% and 96.1%, respectively) align with
previous reports, which emphasize the role of CT in providing definitive diagnoses, especially in
cases where USG results are inconclusive or non-specific (Maguire et al., 2016). The higher
sensitivity of CT in detecting life-threatening conditions like bowel perforation and mesenteric
ischemia makes it indispensable in the emergency setting.

Impact on Surgical Decision-Making:

One of the most important aspects of this study was the impact of imaging on surgical decision-
making. In 67.3% of cases, CT scan altered the initial management plan, either by confirming the
diagnosis or providing critical information that led to a change in treatment. For example, in cases
of suspected appendicitis, CT not only confirmed the diagnosis but also identified complications
such as appendicular abscess, influencing the decision to perform a drainage procedure instead
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of simple appendectomy. Similarly, in patients with suspected bowel perforation, CT scan
accurately localized the perforation site, guiding surgical resection.

These findings are consistent with studies that highlight the role of CT in reducing negative
laparotomies and improving surgical outcomes by providing detailed anatomical information that
influences decision-making (Stojanovic et al., 2017). However, the findings also underscore the
importance of using CT selectively, especially considering the potential for unnecessary radiation
exposure and the associated costs.

Speed of Diagnosis:

In terms of diagnostic speed, USG outperformed CT, with an average diagnostic time of 25
minutes compared to 70 minutes for CT. The rapid availability of USG in the emergency
department, coupled with its non-invasive nature, makes it a useful first-line investigation in the
initial assessment of acute abdomen. However, the longer time required for CT is justified by the
comprehensive and detailed information it provides. The delay associated with CT is often
acceptable in cases where USG is inconclusive, and the additional time is necessary to avoid
misdiagnosis and unnecessary surgeries.

Limitations:

While the study highlights the strengths of both USG and CT in diagnosing acute abdomen, several
limitations must be considered. First, the study was conducted at a single tertiary care center, and
the results may not be generalizable to smaller hospitals or rural settings with limited access to
advanced imaging. Additionally, CT exposure to radiation remains a concern, especially in younger
patients, pregnant women, and those requiring multiple imaging studies.

Furthermore, the study did not evaluate the cost-effectiveness of each imaging modality, which
would be important in resource-constrained settings. The long-term impact of diagnostic
accuracy on patient outcomes, including mortality and morbidity, could also be a subject of future
research.

Conclusion (Approx. 300-400 words):

In conclusion, both ultrasonography (USG) and computed tomography (CT) have distinct
advantages in the diagnostic work-up of acute abdomen. USG is a quick, non-invasive, and cost-
effective initial imaging tool, particularly useful in evaluating conditions such as gallbladder
disease, renal colic, and gynecological pathologies. It remains a valuable screening tool, especially
in hemodynamically unstable patients and in settings where CT is unavailable.
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However, CT offers superior diagnostic accuracy, particularly in complex cases such as bowel
perforations, mesenteric ischemia, and large abscesses. With its higher sensitivity and specificity,
CT plays a crucial role in surgical decision-making, helping guide timely and accurate
interventions. While the time to diagnosis with CT is longer, the detailed anatomical information
it provides justifies the additional wait time, particularly in ambiguous or critical cases.

Our study underscores the importance of using a stepwise approach, beginning with USG for rapid
screening and followed by CT in uncertain cases. This approach maximizes the strengths of both
imaging modalities and ensures that patients receive the most appropriate and timely care.
Future studies should focus on the cost-effectiveness, long-term outcomes, and minimizing
radiation exposure while maintaining diagnostic accuracy.
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