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ABSTRACT

Introduction: Acute abdomen is one of the most frequent
causes of presentation to the Emergency Department (ED).
The clinicians favour radiological examinations to reach the
proper final diagnosis after thorough physical examinations, lab
investigations, and clinical interpretation. Contrast-enhanced
Computed Tomography (CECT) imaging aids in preventing
delayed necessary treatment or unnecessary surgery.

Aim: To investigate the specificity and sensitivity of CECT in
cases of the acute abdomen using histopathological, clinical,
and intraoperative surgical findings as gold standards.

Materials and Methods: A cross-sectional study was conducted
in the Department of Radiology, Kalinga Institute of Medical
Sciences, Bhubaneswar, Odisha, India, from September 2020-
2022. Evaluation of 115 patients was done based on inclusion
(Patients presenting with clinical symptoms of acute abdomen and
undergoing CECT Abdomen, followed by a clinical, biochemical,

INTRODUCTION

An acute abdomen is defined as an entity with sudden onset of
intense abdominal pain necessitating emergency medical/surgical
management [1]. It is one of the most common complaints
accounting for up to 7-10% of all ED visits [2,3]. Acute abdomen
may result from a number of aetiologies, ranging from benign self-
limiting conditions to life-threatening disorders. The clinicians favour
radiological examinations to reach the proper final diagnosis after
the patients had thorough physical examinations, lab investigations,
clinical interpretation, and other testing procedures in the ED [4].

An accurate and efficient diagnosis should be provided for these
individuals so as to lower the morbidity and mortality rates [5].
Sometimes, it could be difficult to diagnose because investigations
like plain abdominal radiography and Ultrasonography (USG) are
frequently inconclusive and clinical examination is difficult [6]. In
such circumstances, CECT is commonly regarded as a primary
investigation of choice [7-9]. CECT is preferred over non contrast CT
because the use of contrast agents, either intravenous (i.v.) or orally,
improves image quality by delineating anatomical structures more
clearly. However, contrast enhancement is not always necessary
and does come with some risks. The appropriateness of contrast
enhancement usually depends on the suspected diagnosis [10].

Rapid and accurate diagnostic work-up is required to give
appropriate triage and treatment. CECT is the fastest, very accurate,
time-effective, objective, and most informative imaging technique.
The solid organs, mesenteries, peritoneum, and retroperitoneal
areas are all evaluated globally by CECT. The accuracy of diagnosis
in acute abdomen cases has been improved as a result of the
implementation of multi-planner reconstruction in the workstations
through CECT [11]. The aim of this study was to investigate the

surgical, or histopathological examination) and exclusion criteria.
Sensitivity, specificity, Positive Predictive Value (PPV), Negative
Predictive Value (NPV), and accuracy of CECT were calculated.
The data were analysed using Statistical Package for Social
Sciences (SPSS) version 22.

Results: The study included 115 patients with ages ranging
from 9-88 years. An increased incidence in males was observed,
M:F ratio of 1.4:1. The most common age group was 31-40
years (n-25; 21.7%), followed by 41-50 years (n-20; 17.4%).
Cholecystitis was the most common cause of acute abdomen,
accounting for 22.6% (n-26) of total cases followed by
appendicitis. The overall accuracy rate of CECT was 93% with
an accuracy of 98-99% in cases of cholecystitis appendicitis,
pancreatitis, ovarian cyst, and bowel obstruction.

Conclusion: CECT shows higher sensitivity and specificity in
identifying different aetiology of acute abdomen. It also helps in
optimal decision-making for management and improved outcomes.

Keywords: Bowel obstruction, Ovarian cyst, Pancreatitis, Sensitivity

specificity and sensitivity of CECT in cases of different aetiologies
of the acute abdomen using histopathological, clinical, and
intraoperative surgical findings as reference standards.

MATERIALS AND METHODS

This cross-sectional study was conducted in the Department of
Radiology, Kalinga Institute of Medical Sciences, Bhubaneswar,
Odisha, India from September 2020-2022. Institutional Ethical
Committee (IEC) approval was obtained (KIMS/R&D/PG/2020/03).
Informed consent was obtained from all the subjects before the
study. A total of 115 subjects were included and a consecutive
sampling technique was followed.

Inclusion criteria: Patients presenting with clinical symptoms (such
as abdomen pain, vomiting, abdominal distension, constipation,
and fever) of acute abdomen and undergoing CECT abdomen,
followed by a clinical, biochemical, surgical, or histopathological
examination.

Exclusion criteria: Patients presenting with acute abdomen, but
have not undergone CECT abdomen; patients for whom contrast
media was contraindicated.

Study Procedure

The clinical history regarding the onset of symptoms, clinical
progression of disease, and spectrum of findings were recorded.
CECT was done using a 64-slice GE OPTIMA CT scanner. Non
ionic contrast lopromide (1.5 mL/kg body weight) i.v. contrast media
with MEDRAD STELLANT double-barrel pressure injector at the
rate of 4 cc/second using an 18 G i.v. cannula was administered.
Non contrast images were acquired followed by the acquisition of
arterial and venous phase images. Scan duration was 90 seconds
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with a scanning delay time of 30 seconds for the arterial phase
and 60 seconds for the venous phase. No oral or rectal contrast
was given. The scan was rebuilt to create 5 mm axial sections
from the lung bases to the pubic symphysis. Coronal and sagittal
reconstructions were also made.

The radiological data of acute abdomen were collected systematically
and were compared with medical, surgical and histopathological
findings. Patients who are conservatively managed in non surgical
instances were followed-up until clinical recovery and compared with
CECT findings.

STATISTICAL ANALYSIS

Statistical analysis was done by using the computer-based
SPSS-22.0 software program. Results were expressed in terms
of frequency and percentages. Collected data were analysed by
sensitivity, specificity, PPV, NPV and accuracy.

RESULTS

A total of 115 patients were included in this study with ages ranging
from 9-88 years. An increased incidence in males was observed,
M:F ratio of 1.4:1. The most common age group was 31-40 (21.7%;
n-25) years, followed by 41-50 (17.4%; n-20) years [Table/Fig-1].

The most common clinical complaint of patients was abdominal
pain (localised or diffuse) present in 100% of cases [Table/Fig-2].

Age group (years) Male Female Total
0-10 1 2 3 (2.6%)
11-20 4 5 9 (7.8%)
21-30 8 10 18 (11.6%)
31-40 10 15 25 (21.7%)
41-50 7 13 20 (17.4%)
51-60 7 9 16 (13.9%)
61-70 5 8 13 (11.3%)
71-80 5 4 9(7.8%)
81-90 1 1 2 (1.7%)

[Table/Fig-1]: Age-wise distribution of acute abdomen (N=115).

Symptoms No. of cases Percentage
Abdominal pain 115 100%
Vomiting 76 66%
Constipation 44 38.3%
Abdominal distension 56 48.7%
Fever 69 60%

[Table/Fig-2]: Clinical presentation of patients.

Cholecystitis was the most common cause of acute abdomen,
accounting for 22.6% (n-26) of total cases. The second commonest
cause of acute abdomen was appendicitis which was seen in
20.8% (n-24) cases [Table/Fig-3].

[Table/Fig-3]: Number of cases with the gender-wise distribution of pathologies.

CECT showed a sensitivity of 100% in cases of bowel perforation,
bowel obstruction, bowelischaemia, ovarian torsion and cysts. CECT
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showed a specificity and accuracy of 100% in diagnosing cases of
bowel perforation, ovarian torsion and ovarian cyst [Table/Fig-4].

Pathology Sensitivity | Specificity PPV NPV Accuracy
Cholecystitis 100% 97.8% 92.9% 100% 98.3%
Appendicitis 96% 98.9% 96% 98.9% 98.3%
Pancreatitis 95.5% 98.6% 95.5% 98.6% 98.3%
Bowel obstruction 100% 99.0% 93.8% 100% 99.1%
Bowel perforation 100% 100% 100% 100% 100%
Ovarian cyst 100% 99.0% 90% 100% 99.1%
Ovarian torsion 100% 100% 100% 100% 100%
Bowel ischaemia 100% 100% 100% 100% 100%

[Table/Fig-4]: Statistical analysis of CECT in various pathologies detected among

the study population.

In this study, surgical interventions were done in 80 cases (69.6%)
and the remaining cases (n-35; 30.4%) were treated by medical
management. The findings of this study showed concordance in
107 (93%) subjects between the final diagnosis and the CT diagnosis.

CT Diagnosis vs Final Diagnosis
In total, 8 discrepancies between the CECT diagnosis and the final
diagnosis were seen [Table/Fig-5].

e One case with CECT diagnosis of acute appendicitis and one
case with non specific abdominal pain with a clinical history of
right iliac fossa pain, but the histopathological findings came out
to be mucocele of the appendix and subacute appendicitis.

e Two cases with CECT diagnosis of acute pancreatitis and benign
ovarian neoplasm turn out to be malignant on histopathology.

e Two cases with CECT diagnosis of acute on chronic cholecystitis,
but histopathological findings came out to be adenomyomatosis
and carcinoma gallbladder.

Discordance HPE/Lab/Sx
cases CECT findings findings Final diagnosis
1 Acute pancreatitis Neoplastic cell Pancreatio
neoplasm
P No abnormality Balsed amylase and Acite pancreatitis
detected lipase
3 Acute cholecystitis Neoplastic cell CAGB
4 Acute cholecystitis Adenomyomatosis Adenomyomatosis
5 Benign ovarian cyst | Neoplastic cell (l\;/;asugnant ovarian
6 Actite appendicitis Mucoce]e of Mucoce_le of
appendix appendix
7 No abnormality Subacute Subacute
detected appendicitis appendicitis
8 Large bO.WEI Pseudo-obstruction | Pseudo-obstruction
obstruction

[Table/Fig-5]: Discrepancies between the CECT diagnosis and the final diagnosis.

DISCUSSION

Acute abdominal pain is defined as the pain in or over the abdominal
cavity experienced for anything between a few hours and a few
weeks [12]. Since USG may be non diagnostic or difficult to perform
in some cases [13,14], the development of CT is the usual next
imaging choice. In the present study, the CECT diagnosis was
concordant with the final diagnosis in 93% of cases.

In this study, appendicitis was identified in 24 cases [Table/Fig-6].
Acute appendicitis exhibited 96% sensitivity in this study. The
sensitivity of acute appendicitis (96%) was consistent with research
by Rao PM et al., which discovered that CT had 91% to 100%
sensitivity for diagnosing appendicitis [15]. The sensitivity of CECT
(100%) for acute cholecystitis was as good as previous study
sensitivities, which were 94% for CT [16].
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[Table/Fig-6]: Coronal image reveals a thickened and enlarged appendix with a tip
on the right side of the pelvis, measuring up to 12 mm in thickness in the right iliac
fossa along with minimum fat stranding. There is no evidence of peri-appendiceal
fluid accumulation. The enlarged and thickened appendix (White arrow).

Torsion of the ovary causes ischaemia or infarction, both of which
have long-term repercussions on fertility. Early detection and
surgical intervention are crucial for preserving ovarian function [17].
The clinical signs, on the other hand, may be vague, resembling
more common urologic or intestinal abnormalities, and CECT
is employed as the primary imaging examination [17,18]. In
patients with acute abdomen, bowel obstruction is an important
differential diagnosis. Now a days, the CECT abdomen is the most
appropriate radiological investigation for assessing suspected small
and large bowel obstruction. A CECT scan can determine the
degree of bowel obstruction, determine the aetiology of recurrent
bowel obstruction, and differentiate between high- and low-grade
obstruction. Additionally, CECT aids in evaluating obstruction-
related complications like strangulation, bowel ischaemia, and
pneumoperitoneum [19].

In this study, 15 cases of bowel obstruction were diagnosed on CECT.
Adhesions were the most prevalent cause of bowel obstruction
which is in concordance with other study [20]. However, studies by
Sindhwani G et al., Elsayed EE et al., and Mohi JK et al, showed the
commonest cause of obstruction to be a malignancy [21-23]. The
native patient population and the illness demography could be the
reason accountable for the variance in the results. The detection of
bowel obstruction with CT has been reported to have a sensitivity
and specificity of 96% and 93%, respectively [24-27]. In this study,
14 out of 15 cases of intestinal obstruction were correlated with
a final diagnosis with sensitivity, specificity, positive and negative
predictive values of 100%, 99.0%, 93.8% and 100%, respectively.
Acute pancreatitis is another common aetiology of acute abdominal
pain in patients presenting to the ED. The clinical diagnosis of
acute pancreatitis requires two of three features: 1) epigastric pain;
2) elevated serum amylase and lipase; and 3) characteristic findings
on imaging [28]. There is significant morbidity associated with this
condition. CECT characteristics of acute pancreatitis [Table/Fig-7]
included size, peri-pancreatic fat stranding, parenchymal necrosis,
collection, and calcification. In present study, sensitivity of acute
pancreatitis was 95.5%. Similar outcomes are demonstrated by
Beger HG et al., [29].

All bowel perforated cases were in concordance with the final
diagnosis. As a result, each parameter showed 100% sensitivity,
specificity, PPV and NPV, which was comparable to the research
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[Table/Fig-7]: Coronal image of acute necrotising emphysematous pancreatitis
shows necrosed and replaced by air in the head, neck body, and tail of the
pancreas. Surrounding perinephric fat stranding and hasiness was noted. Arrow
points to the presence of air in the pancreas.

by Potter AW et al., which reported an accuracy of 82% to 90% for
predicting the location of perforation by CECT [30]. While ultrasound
is the initial modality of choice for acute gynecologic complaints,
CT is frequently performed in the emergent setting given its wide
availability and is often performed in patients with nonspecific pain
[30]. In this study, 10 of the 115 participants had ovarian cysts
[Table/Fig-8]. Sensitivity, specificity, PPV and NPV are therefore
100%, 99%, 90% and 100%, respectively. This was compared with
Guo B et al., study [31], which reported that in 168 patients, CT had
a sensitivity of 83.18% and a specificity of 85.25%.

[Table/Fig-8]: CECT scan (axial image) shows a large, multilocular cystic mass
(arrows) with a smooth contour, honeycomb appearance, and heterogeneous
attenuation in the locules suggestive of benign mucinous cystadenoma.

Limitation(s)

Not all of the aetiology of the acute abdomen was examined. The
sample size for each acute abdomen was quite small. Due to
the fact that, the majority of patients were sent for an emergency
laparotomy after undergoing a USG assessment, the number of
patients who come in for a diagnostic CT scan is quite small. Some
patients such as pregnant women were subjected to radiation
exposure limitations. One of the constraints was the expense.

CONCLUSION(S)

The CECT can aid the treating clinician to make proper management
decisions. It helps to distinguish between surgical candidates and
non candidates. Indicated management may vary from emergency
surgery to reassurance of the patient and misdiagnosis may easily
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result in delayed necessary treatment or unnecessary surgery. With

the

exception of acute cholecystitis, where USG showed to be

extremely sensitive in the diagnosis, CECT may thus be regarded
as the preferred imaging method.
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