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Abstract

Introduction: Acute abdomen, characterized by sudden, severe abdominal pain, poses diagnostic
challenges due to its diverse etiologies. Accurate and timely diagnosis is essential for effective
intervention and management. This study aimed to evaluate the diagnostic performance of Multi-
Detector Computed Tomography (MDCT) in assessing non-traumatic acute abdomen, emphasizing its
role compared to ultrasonography (USG).

Methodology: This prospective study included 180 patients presenting with non-traumatic acute
abdomen. After recording demographic details, kidney function tests (KFT) and liver function tests
(LFT) were also performed. MDCT scans were conducted using a Toshiba CT scanner with contrast
agents administered as necessary.

Results: The study population had a mean age of 41.16 &+ 15.83 years, with 58.3% males. Abdominal
pain was the most common symptom (50%). MDCT outperformed USG in detecting conditions like
acute pancreatitis, appendicitis, and bowel obstruction, and more accurately identified pyelonephritis,
bowel perforation, and vascular issues.

Conclusion: This study highlights the complementary roles of USG and MDCT, affirming MDCT as
the superior imaging modality for acute abdomen diagnostics.

KEYWORDS: Acute Abdomen, MDCT, Ultrasonography, Diagnostic Imaging, Non-Traumatic
Abdominal Pain.

Introduction

Acute abdomen, marked by sudden abdominal pain, can stem from both benign and life-threatening
causes, making diagnosis difficult. Imaging plays a critical role in accurate diagnosis, with
ultrasonography (USG) commonly used, though it has limitations such as interference from bowel gas.
Multidetector computed tomography (MDCT) has become the preferred imaging technique, providing
superior accuracy, fast acquisition, and detailed soft tissue contrast. It is particularly helpful when
USG results are inconclusive, as in cases involving obesity or bowel obstruction. Effective
collaboration between clinicians and radiologists is essential for a timely diagnosis. This study
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examines the diagnostic performance of MDCT in non-traumatic acute abdomen, focusing on
conditions like appendicitis, cholecystitis, and bowel obstructions. [-11]

Material and Methods
Study settings
This study was conducted in the Department of Radiodiagnosis in F.H Medical College & Hospital.
Study duration
Duration of the study period from September 2022 to September 2024.
Study design
Prospective study of consecutive patients with acute abdomen.
Study population
Patients who were attending the Radiology department in F.H. Medical College and Hospital and also
patients referred from other departments in the same hospital with complaints of non-traumatic acute
abdomen.
Sample size:
P (acute abdomen) = 14.2%, (Z"2 * P * Q) / L"2 = (1.9*%1.9*0.142*0.858) / 0.0025 = 176
Inclusion criteria
e Patients aged 18 years and above presenting with acute abdomen to the surgery department.
e Patient with H/O acute abdominal pain, abdominal distention or abdominal guarding and rigidity
e Inconclusive ultra-sonogram
Exclusion criteria
e Patients with H/O trauma (blunt injury and penetrating injury)
e Pregnant women
e Patients who refused to consent.

Statistical Analysis
Statistical analysis was performed using SPSS software (SPSS Inc., Chicago, IL, USA) for the
Windows program (26.0 version)

Results
Tables and Figures
Table-1: Demographic Parameters of Enrolled Patients (N=180).
Demographics No. of patients Percentage

o 20-29 52 28.89%
2 30-39 37 20.56%
27 40-49 38 21.11%
£ g 50-59 27 15.00%
Bz 60-69 12 6.67%
1) 70-79 11 6.11%
< 80-89 3 1.67%
=N Male 105 58.3%
o ° Female 75 41.7%
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Table-2: Kidney and Liver Function Test Results of the Enrolled Patients.

MEAN=+SD
S. UREA 20.32+40.63
KFT S. CREATININE 0.71£1.28
ALT 24.84+9.87
LFT AST 32.51+12.67
TOTAL BILIRUBIN 1.24+0.84
Table-3: Ultrasound and CT Findings of the Enrolled Patients.
USG CT
FINDINGS No. of No. of
. Percentage . Percentage
patients patients
Abscess (All) 12 19.05% 14 11.96%
SMA Syndrome 1 1.59% 3 2.56%
Appendicitis 9 14.29% 15 12.82%
Bowel Perforation 2 3.17% 5 4.27%
Cholecystitis 3 4.76% 3 2.56%
Portal Vein Thrombosis 0 0.00% 1 0.84%
Intestinal obstruction 8 12.70% 14 11.96%
Ureteric Calculus 11 17.46% 15 12.82%
Pyelonephritis 7 11.11% 10 8.54%
Acute pancreatitis 8 12.70% 22 18.80%
Sigmoid Volvulus 0 0.00% 5 4.27%
SMA Thrombosis 0 0.00% 2 1.70%
Aortic Aneurysm 1 1.59% 3 2.56%
Renal Artery Thrombosis 0 0.00% 1 0.84%
Intussusception 1 1.59% 4 3.41%
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Table-4: Discrepancies between USG and CT Findings among Enrolled Patients.

USG Findings CT Findings
Findings
Number of Patients
Abscess (All) 12 14
SMA Syndrome 1 3
Appendicitis 9 15
Bowel Perforation 2 5
Cholecystitis 3 3
Portal Vein Thrombosis 0 1
Intestinal obstruction 8 14
Ureteric Calculus 11 15
Pyelonephritis 7 10
Acute pancreatitis 8 22
Sigmoid Volvulus 1 5
SMA Thrombosis 0 2
Aortic Aneurysm 1 3
Renal Artery Thrombosis 0 1
Intussusception 1 4
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Figure-1: Chief Complaints of the Enrolled Patients.
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Figure-2: Change in Surgical Management after CT scan.
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Figure-3: Change in Conservative Management after CT scan.
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Figure-4: Organ-Specific Imaging of the Enrolled Patients.

Discussion

The average age of patients in this study was 41.16 £ 15.87 years, with a predominance of males
(58.3%). This is consistent with studies by Acharya S et al. (58% male) and Sharan A et al. (male
predominance).

The most common complaint was abdominal pain (50%), followed by abdominal distension (25%)
and fever (13.89%). This aligns with other studies, including Shah N et al. (100% abdominal pain) and
Kumar M et al. (abdominal pain in all patients) [!>16}

Laboratory results showed variability in kidney function, with average serum urea levels of 20.32
mg/dL (SD = 40.63) and creatinine at 0.71 mg/dL (SD = 1.28). Liver function tests revealed mean
ALT of24.84 U/L and AST of 32.51 U/L, important for contrast-enhanced imaging in acute abdomen
cases 17}

Ultrasound (USG) findings revealed abscesses (19.05%) as the most common condition, followed by
ureteric calculus (17.46%) and appendicitis (14.29%). Other conditions included intestinal obstruction
(12.7%) and pyelonephritis (11.11%). Challenges in USG diagnosis were noted, particularly for
retrocaecal appendicitis and pancreatitis 13-}

CT imaging identified acute pancreatitis (18.8%) as the most common diagnosis, followed by
appendicitis and ureteric calculus (12.82%). Other significant findings included abscesses and
intestinal obstruction. Studies highlight the role of CT in altering treatment plans, particularly in
appendicitis and acute abdominal pain 122

MDCT demonstrated superior sensitivity compared to USG for most conditions, except for
cholecystitis, where both had equal sensitivity ). MDCT role in guiding surgical management was
emphasized, as it reduced unnecessary surgeries. In our study, MDCT led to changes in management,
with 101 patients initially planned for surgery, but only 81 underwent surgery post-MDCT. MDCT
remains crucial for accurately evaluating acute abdominal conditions and guiding treatment decisions.

Conclusion
This study demonstrates that multi-detector computed tomography (MDCT) significantly outperforms
ultrasound (USG) in diagnosing a broad spectrum of acute abdominal conditions, including acute
pancreatitis, appendicitis, bowel obstruction, perforation, ureteric calculus, pyelonephritis, and various
vascular pathologies. While USG remains effective for identifying conditions such as abscesses and
acute cholecystitis, MDCT's superior sensitivity and comprehensive diagnostic capabilities make it
indispensable, particularly for complex cases like retrocecal appendicitis and bowel obstruction. The
complementary roles of USG and MDCT are evident, with MDCT providing greater diagnostic clarity,
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ultimately guiding more informed management decisions and reinforcing its position as the preferred
imaging modality in acute abdomen diagnostics.

Contflict Of Interest: All authors declare no conflict of interest.

Source of Funding: None

Consent: As per international standards or university standards written participant consent has been
collected and preserved by the authors.

Ethical Approval: As per international standards or university standards written ethical permission
has been collected and preserved by the author(s).

References

10.

11.

12.

13.

Elhardello OA, MacFie J. Digital rectal examination in patients with acute abdominal pain. Emergency
Medicine Journal. 2018 Sep 1; 35(9):579-80.

Bhosale PR, Javitt MC, Atri M, Harris RD, Kang SK, Meyer BJ, Pandharipande PV, Reinhold C, Salazar
GM, Shipp TD, Simpson L. ACR appropriateness criteria® acute pelvic pain in the reproductive age
group. Ultrasound quarterly. 2016 Jun 1; 32(2):108-15.

Balthazar E, Megibow AJ, Siegel SE, Birnbaum BA. Appendicitis: prospective evaluation with high-
resolution CT. Radiology. 1991 Jul; 180(1):21-4.

Raman SS, Lu DS, Kadell BM, Vodopich DJ, Sayre J, Cryer H. Accuracy of nonfocused helical CT for
the diagnosis of acute appendicitis: a 5-year review. American Journal of Roentgenology. 2002 Jun;
178(6):1319-25.

Tsukada K, Miyazaki T, Katoh H, Masuda N, Ojima H, Fukuchi M, Manda R, Fukai Y, Nakajima M,
Ishizaki M, Motegi M. CT is useful for identifying patients with complicated appendicitis. Digestive and
liver disease. 2004 Mar 1; 36(3):195-8.

Korobkin M, Silverman PM, Quint LE, Francis IR. CT of the extraperitoneal space: normal anatomy and
fluid collections. AJR. American journal of roentgenology. 1992 Nov; 159(5):933-42.

Wray CJ, Kao LS, Millas SG, Tsao K, Ko TC. Acute appendicitis: controversies in diagnosis and
management. Curr Probl Surg. 2013 Feb 1; 50(2):54-86.

Acharya S, Tiwari A, Sharma R, Paudel S. Role of ultrasound scan in non-traumatic acute abdomen
presenting in surgery department of a tertiary care center. Journal of Lumbini Medical College. 2019 Dec
29; 7(2):56-60.

Sharan A, Sharan N, Sharan N. A Prospective Observational Study on Comparison of Computed
Tomography and Ultrasound in Evaluation of Acute Abdomen among Adults. Student's Journal of Health
Research Africa. 2023 Sep 15; 4(9):1-7.

Madhesia AK, Panda S, Mohanty SS, Suma MK, Sen KK, Kolluru RK, Swaraj S, Rajesh Y. Evaluation
of Diagnostic Accuracy of Contrastenhanced Computed Tomography in Acute Abdomen: A Cross-
sectional Study. Journal of Clinical and Diagnostic Research. 2023 May 1; 17(5):TC06-9.

Shah N, Meghraj M, Malaviya N, Patel S, Saxena AK. The Cross-Sectional Observational Study on
Evaluation of Patients of Acute Abdomen Presenting To the Emergency. Int J Acad Med Pharm. 2023;
5(5):562-71.

Viyannan M, Periyasamy S, Devanand B. Analysis of different pathologies presenting as acute abdomen
and performance of MDCT in making the diagnosis with clinical, intra-operative and histopathology
correlation. International Journal of Radiology and Diagnostic Imaging. 2020; 3(1):36-43.

Boyer S, Lombard C, Urbaneja A, Vogrig C, Regent D, Blum A, Teixeira PA. CT in non-traumatic acute
abdominal emergencies: Comparison of unenhanced acquisitions and single-energy iodine mapping for
the characterization of bowel wall enhancement. Research in Diagnostic and Interventional Imaging.
2022 Jun 1; 2:100010.

1239



Frontiers in Health Informatics www.healthinformaticsjournal.com
ISSN-Online: 2676-7104

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Al-Hakkak SM, Mijbas SA, Al-Wadees AA. The role of ultrasound in the diagnosis of non-traumatic
acute abdomen. International Journal of Pharmaceutical Research. 2020 Oct 1; 12(4):3706-13.

Kumar MS, Bharath B, Balasubramanya KS, Thinagaran K. The non-traumatic acute abdomen and its
clinical spectrum. International Surgery Journal. 2019 Apr 29; 6(5):1710-5.

Shah H, Parikh C, Raychaudhuri C. Role of Radiology in Evaluation of Non-Traumatic Acute Abdomen.
IAIM2. 2017 Mar 1; 4(3):1-9.

Rosen MP, Siewert B, Sands DZ, Bromberg R, Edlow J, Raptopoulos V. Value of abdominal CT in the
emergency department for patients with abdominal pain. European radiology. 2003 Feb; 13:418-24.
Hustey FM, Meldon SW, Banet GA, Gerson LW, Blanda M, Lewis LM. The use of abdominal computed
tomography in older ED patients with acute abdominal pain. The American journal of emergency
medicine. 2005 May 1; 23(3):259-65.

Stromberg C, Johansson G, Adolfsson A. Acute abdominal pain: diagnostic impact of immediate CT
scanning. World journal of surgery. 2007 Dec; 31:2347-54.

Parekh H, Vasava K. USG and CT correlation of non-traumatic acute abdomen. IOSR Journal of Dental
and Medical Sciences. 2020 June; 19(6):55-62.

Shah H, Parikh C, Raychaudhuri C. Role of Radiology in Evaluation of Non-Traumatic Acute Abdomen.
[IAIM2. 2017 Mar 1; 4(3):1-9.

Tsushima Y, Yamada S, Aoki JU, Motojima T, Endo K. Effect of contrast-enhanced computed
tomography on diagnosis and management of acute abdomen in adults. Clinical radiology. 2002 Jun 1;
57(6):507-13.

Anderson ID. Commentary on: The accuracy of interpretation of emergency abdominal CT in adult
patients who present with non-traumatic abdominal pain: results of a UK national audit. Clinical
Radiology. 2017 Jan 1; 72(1):52-4.

1240



