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Abstract 

Introduction: Abdominal pain is a common 

presentation in the outpatient setting and is challenging 

to diagnose. Although most abdominal pain is benign, 

as many as 10 percent of patients in the emergency 

department setting and a lesser percentage in the 

outpatient setting have a severe or life-threatening 

cause or require surgery. Numerous non-surgical causes 

of abdominal pain are metabolic, cardiovascular and 

toxic in origin which should be considered in 

evaluating the patient. In the emergency department, 

CT scans are often used to facilitate patient triage.  

Aim: To evaluate the usefulness of Multi-detector 

Computed Tomography (MDCT) in detection of intra-

abdominal pathology in patients with acute abdominal 

pain.  

Objective: To evaluate the usefulness of Multi-detector 

Computed Tomography in detection of intraabdominal 

pathology in patients with acute abdominal pain and to 

provide information that could accurately determine 

choice of management (operative versus non-

operative).The MDCT findings to be correlated with 

surgical and histopathological findings whenever 

applicable.  

Methods: This descriptive correlational study was 

conducted over a period of two years on 100 patients 

with acute abdominal pain at MGM Medical Hospital, 

Kamothe, Navi Mumbai. They were evaluated with 

Multi-detector Computed Tomography (Toshiba 16 

slice CT scanner) and imaging findings were correlated 

with surgical findings wherever applicable.  

Results: The most common diagnosis amongst study 

population was Appendicitis (22%) followed by Bowel 

Obstruction (15%), Perforation (13%) , Acute 

Pancreatitis (11%) and Cholecystitis (10%). In 54% of 

patients were managed by surgery while 46% were 

managed Conservatively. The sensitivity, specificity, 

and Accuracy of CT scan in diagnosing acute 

abdominal conditions was 89.69%, 100% and 90% 

respectively.  

http://ijmsir.com/
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Conclusion: Acute abdomen is a commonly 

encountered, usually a surgical emergency. In our study 

the most commonly encountered pathologies were 

appendicitis, bowel obstruction, bowel perforation and 

acute pancreatitis. It is essential to make a speedy and 

accurate diagnosis in these patients to decide on the 

management as to subject them to surgery or treat 

conservatively. For this purpose we need to employ a 

robust diagnostic tool. The clinical examination and 

laboratory parameters have very poor sensitivity and 

specificity, hence cannot be dependent upon. Very 

good sensitivity and specificity of MDCT makes it an 

ideal tool in the evaluation of acute abdomen. 

Keywords: MDCT, MGM, CT – Scanner. 

Introduction  

Abdominal pain is a common presentation in the 

outpatient setting and is challenging to diagnose. 

Abdominal pain is the presenting complaint in 1.5 

percent of office-based visits and in 5 percent of 

emergency department visits.1 Although most 

abdominal pain is benign, as many as 10 percent of 

patients in the emergency department setting and a 

lesser percentage in the outpatient setting have a severe 

or life-threatening cause or require surgery.1 

Numerous non-surgical causes of abdominal pain are 

metabolic, cardiovascular and toxic in origin which 

should be considered in evaluating the patient.2,3,4 In 

the emergency department, CT scans are often used to 

facilitate patient triage. The purpose of our study was to 

investigate the impact of CT scanning of patients 

presenting with acute abdominal pain to the emergency 

department.3,4 Though these basic radiological 

investigations do indeed provide valuable information, 

in a good number of patients computed tomography 

(CT) examination is essential.3 Multi Detector CT 

(MDCT) is a widely accepted primary investigation of 

choice in these patients. The scanning is fast, 

(acquisition time of 2-3 minutes), and yields specific 

diagnosis.3 Abdominal pain unrelated to trauma is one 

of the three most common symptoms in patients 

presenting to the emergency department or admitted to 

general hospitals.2 The differential diagnosis of an 

acute abdomen includes a broad spectrum of causes 

ranging from self- limiting benign causes for which 

surgery may be not indicated to high-morbidity or high- 

mortality causes that necessitate prompt surgical 

intervention.3,4 Because many causes may have similar 

early clinical presentations, imaging studies are 

frequently used to identify specific causes when 

possible and to prevent delay in diagnosing urgent 

surgical conditions.4,5  

Aim  

To evaluate the usefulness of Multi-detector Computed 

Tomography (MDCT) in detection of intra-abdominal 

pathology in patients with acute abdominal pain.  

Objective  

To evaluate the usefulness of Multi-detector Computed 

Tomography in detection of intraabdominal pathology 

in patients with acute abdominal pain and to provide 

information that could accurately determine choice of 

management (operative versus non-operative).The 

MDCT findings to be correlated with surgical and 

histopathological findings whenever applicable.  

Methods  

This descriptive correlational study was conducted over 

a period of two years on 100 patients with acute 

abdominal pain at MGM Medical Hospital, Kamothe, 

Navi Mumbai. They were evaluated with Multi-

detector Computed Tomography (Toshiba 16 slice CT 
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scanner) and imaging findings were correlated with 

surgical findings wherever applicable.  

Inclusion Criteria  

• Hemodynamically stable patient.  

• Clinical suspicion of acute abdominal pain  

• Patients with localising signs in abdomen  

• A positive ultrasonography study  

Exclusion Criteria  

• All hemodynamically unstable patients with obvious 

peritoneal signs and progressive abdominal distention – 

they are taken up for surgery immediately and were 

excluded from the study.  

• All cases of abdominal trauma.  

• Pregnant woman and cases of suspected 

gynaecological cases.  

• Patients with known malignancy. • Patient referred 

by urologist.  

• Patients not willing for examination/study.  

• Patients having underlying gynaecological and/or 

urological causes of acute abdomen.  

Equipment Patients were evaluated with Multi-

detector Computed Tomography (Toshiba Activion 16 

slice spiral CT scanner) and findings were correlated 

with surgical findings wherever applicable. This 

equipment may change to any other similar MDCT 

scanner as per change in hospital policy.  

CT PROTOCOL Axial thick cuts 5x5 mm and thin cuts 

1x1mm were taken from domes of diaphragm to pubic 

symphysis. Intravenous contrast Omnipaque 350mg% 

(Iohexol) 70 ml were injected by pressure injector 

through venous cannula. Flow rate- 4ml/sec.4 phases 

were taken: 

• Plain with or without oral contrast  

• Arterial phase – 35 sec scan delay  

 

• Portal venous phase – 70 sec scan delay • Excretory 

phase – 5-10 mins scan delay Reconstructions were 

done in coronal and sagittal planes on work station. 

Images were documented in soft tissue and bone 

window.  

 
Figure 1: Toshiba Activion 16 Slice Spiral CT Machine 

Statistical Analysis  

All the collected data was entered in Microsoft Excel 

sheet and then transferred to SPSS software ver. 22 for 

analysis. Qualitative data was presented as frequency 

and percentages and analysed using chi-square test. 

Correlation between variables was done by using 

Pearson’ s correlation test. P-value < 0.05 was taken as 

level of significance. 

Results  

Table 1 : Age group distribution amongst study 

population 

 
As seen in the above table, the most common age group 

amongst study population was more than 50 years 

(34%) followed by 31 to 40 years (23%) , 41 to 50 

years (19%) and 21 to 30 years (13%). 
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Table 2: Gender distribution amongst study population 

 
As seen in the above table, there was male 

predominance (65%) amongst study population as 

compared to female (35%).  

Table 3: Various Diagnosis amongst study population 

 

 
As seen in the above table, the most common diagnosis 

amongst study population was Appendicitis (22%) 

followed by Bowel Obstruction (15%), Perforation 

(13%), Acute Pancreatitis (11%) and Cholecystitis 

(10%) 

 
Table 4: Surgical management amongst study 

population 

 
As seen in the above table, the most common type of 

surgical management amongst study population was 

Surgical Resection (27%) followed by Surgical 

Correction (22%) and Laparotomy (3%). 

Table 5: Management amongst study population 

 
As seen in the above table, 54% of patients were 

managed by surgery while 46% were managed 

conservatively.  

Table 6  

 
As seen in the above table, the sensitivity, specificity, 

PPV NPV and Accuracy of CT scan in diagnosing 

acute abdominal conditions was 89.69%, 100%, 100%, 

23.08% and 90% respectively. 
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Discussion  

The term “acute abdomen” designates symptoms and 

signs of intra-abdominal disease usually treated best by 

surgical management. Many diseases of which, some 

do not require surgical treatment which produces 

abdominal pain, and thus, the evaluation of patient with 

acute abdominal pain must be methodical and careful.6 

It poses a diagnostic challenge for the emergency 

physicians, as the causes are numerous, ranging from 

benign to life- threatening conditions. Causes include 

gastrointestinal, urological and gynaecological among 

others.7 Despite extensive evaluation, a quarter of 

patients usually remained with a non-specific cause, but 

now with latest radiological imaging advances that 

number has decreased.8 The current generation of the 

CT scan with cutting edge technology have become the 

main stay of evaluation of patients with acute abdomen. 

The technology enables acquisition of isotropic images 

with exquisite spatial resolution and significantly 

reduced radiation exposure. The multi-row multi-

detector spiral scanning technology has reduced 

scanning time significantly, leading to improved output 

and reduced movement related artefacts. The large 

volumetric data obtained in the axial plane allows 

reformations into any required plane with same 

resolution.8,9,10 The advances in reformation 

techniques have made the process automatic which 

saves time. Further increase in the computing speed has 

facilitated faster radiological interpretation in critically 

ill patients. The shear speed and accuracy of CT in 

acute abdomen has made the role of plain radiography 

nearly obsolete.9,10 In the present study, the most 

common age group amongst study population was more 

than 50 years (34%) followed by 31 to 40 years (23%) , 

41 to 50 years (19%) , 21 to 30 years (13%). This 

findings was comparable with the study conducted by 

Maheswaran Viyannan et al., in which 32% of study 

population belongs to more than 40 years.11 In the 

present study, there was male predominance (65%) 

amongst study population as compared to female 

(35%). This findings was comparable with the study 

conducted by Maheswaran Viyannan et al., in which 

73% were male population.11 In the present study, the 

most common diagnosis amongst study population was 

Appendicitis (22%) followed by Bowel Obstruction 

(15%), Perforation (13%) , Acute Pancreatitis (11%) 

and Cholecystitis (10%). This findings was comparable 

with the study conducted by Maheswaran Viyannan et 

al., in which Appendicitis (22%) followed by Bowel 

Obstruction (15%), Perforation(18%) and Acute 

Pancreatitis (15%) were the most common diagnosis.11 

However, a study by Jegaraj et al. revealed that 

pancreatitis is the most common cause followed by 

appendicitis with 11% and 10.6%, respectively.12 In 

this study, acute appendicitis was the leading cause 

(20%), followed by acute intestinal obstruction (11%). 

These findings were comparable with the earlier 

studies. 

Conclusion  

Acute abdomen is a commonly encountered, usually a 

surgical emergency. In our study the most commonly 

encountered pathologies were appendicitis, bowel 

obstruction, bowel perforation and acute pancreatitis. It 

is essential to make a speedy and accurate diagnosis in 

these patients to decide on the management as to 

subject them to surgery or treat conservatively. For this 

purpose we need to employ a robust diagnostic tool. 

The clinical examination and laboratory parameters 

have very poor sensitivity and specificity, hence cannot 

be dependent upon. Very good sensitivity and 
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specificity of MDCT makes it an ideal tool in the 

evaluation of acute abdomen. Recent advances in 

hardware, software and computation speed have made 

MDCT a powerful diagnostic tool in acute abdomen. 

MDCT scores over all other imaging modalities 

because of its speed and versatility. 

References 

1. Kamin R, Nowicki T, Courtney D, Powers R. 

Pearls and pitfalls in the emergency department 

evaluation of abdominal pain. Emergency Medicine 

Clinics of North America. 2003;21(1):61-72. 

2. Hendrickson M, Naparst T. Abdominal surgical 

emergencies in the elderly. Emergency Medicine 

Clinics of North America. 2003;21(4):937-969. 

3. Jastaniah S, Salih A. Helical Computed 

Tomography in Evaluation of Selected Cases of 

Acute Abdomen. Advances in Computed 

Tomography. 2014;03(03):31-38.  

4. Van Randen A, Laméris W, Luitse J, Gorzeman M, 

Hesselink E, Dolmans D et al. The role of plain 

radiographs in patients with acute abdominal pain 

at the ED. The American Journal of Emergency 

Medicine. 2011;29(6):582-589.e2.Trott AT, Lucas 

RH. Acute abdominal pain. In: Rose P, ed. 

Emergency medicine, 4th ed. St. Louis: Mosby, 

1998, 1888-1903.  

5. Bolog N, Popiel A, Oancea I, Mangrău A, Beuran 

M, Nicolau E. Multi-detector row spiral CT 

(MDCT) in bowel related non-traumatic abdominal 

emergencies. Rom J Gastroenterol. 2003 

Dec;12(4):319-24. PMID: 14726979.  

6. Zalcman M, Sy M, Donckier V, Closset J, 

Gansbeke D. Helical CT Signs in the Diagnosis of 

Intestinal Ischemia in Small-Bowel Obstruction. 

American Journal of Roentgenology. 

2000;175(6):1601-1607.  

7. Sheedy S, Earnest F, Fletcher J, Fidler J, Hoskin T. 

CT of Small-Bowel Ischemia Associated with 

Obstruction in Emergency Department Patients: 

Diagnostic Performance Evaluation. Radiology. 

2006;241(3):729-736.  

8. Hata J, Kamada T, Haruma K, Kusunoki H. 

Evaluation of Bowel Ischemia with Contrast 

enhanced US: Initial Experience. Radiology. 

2005;236(2):712-715.  

9. Sinha R, Verma R. Multidetector row computed 

tomography in bowel obstruction. Part 1. Small 

bowel obstruction. Clinical Radiology. 

2005;60(10):1058-1067.  

10. Sinha R, Verma R. Multidetector row computed 

tomography in bowel obstruction. Part 2. Large 

bowel obstruction. Clinical Radiology. 

2005;60(10):1068-1075.  

11. 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.  

12. Jegaraj M, Kalyaniwala K, Yadav B, Abilash K, 

Chanana L. Clinical profile of non-traumatic acute 

abdominal pain presenting to an adult emergency 

department. Journal of Family Medicine and 

Primary Care. 2015;4(3):422. 


