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Abstract: 
Background: Diagnosing the diseases of the small intestine has been challenging because of its anatomical 
complexity limited accessibility and non-specific clinical presentation. CT enterography (CTE) is a non-invasive 
modality that is commonly used for the evaluation of small bowel diseases. This current study aimed to evaluate 
the diagnostic utility of CTE by analyzing its accuracy, sensitivity, and specificity in detecting various small bowel 
pathologies.   
Methods: A prospective observational study was conducted among 25 cases aged 16 – 65 years, including 14 
males and 11 females presenting with clinical suspicion of small bowel diseases based on clinical, laboratory, or 
other imaging investigations. They were subjected to CT enterography on a 128-slice CT scanner using iso-
osmotic mannitol as neutral enteral contrast. 
Results: Among 25 cases, the most common clinical diagnosis was small bowel obstruction (40%), followed by 
Crohn’s disease and tumors (16% each). CTE findings included bowel thickening (76%), lymphadenopathy 
(40%), and bowel dilation (32%). Adequate bowel distension was achieved in 76% of cases. CTE showed 95.24% 
sensitivity, 100% specificity, and 96% overall accuracy. However, it missed some cases, including Crohn’s 
disease and tuberculosis. Despite minor discrepancies, CTE proved to be a valuable diagnostic tool for small 
bowel pathologies, aiding in early detection and management. 
Conclusion: CTE is a highly accurate and non-invasive diagnostic tool for small bowel diseases, particularly in 
identifying inflammatory and obstructive conditions. However, its limitations in detecting certain malignancies 
and differentiating overlapping pathologies highlight the need for other diagnostic methods such as 
histopathology. 
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Introduction

The small bowel is a critical component of the 
gastrointestinal tract. It plays a vital role in digestion 
and nutrient absorption. However, diagnosing the 
diseases of the small intestine has been challenging 
because of its anatomical complexity limited 
accessibility, and non-specific clinical presentation 
[1]. The use of traditional methods such as barium 
study and endoscopy had given a limited capability 
of visualizing the entire small bowel for detecting 
any pathological changes. In recent times computed 
tomography enterography (CTE) has emerged as a 
powerful imaging modality [2]. It has revolutionized 
the process of detection of small bowel pathologies. 
CT enterography uses high-resolution cross-
sectional imaging with use of the oral contrast 
agents. These contrast agents then distend the small 
bowel lumen and provide detailed visualization of 

the bowel wall, lumen, and its surrounding 
structures [3]. This technique has proven to be 
valuable in the diagnosis and management of a wide 
range of small bowel pathologies. It is capable of 
diagnosing inflammatory bowel disease (IBD), 
tumors, vascular disorders, and obstructive 
conditions. The important advantage of this 
technique is its ability to assess extraluminal 
abnormalities making it the most preferred 
diagnostic tool among clinicians [4]. Several studies 
have been done to determine the diagnostic accuracy 
of CTE in detecting small bowel disease [6-8]. Most 
of them have shown the superiority of CTE over the 
other conventional imaging methods. Studies have 
shown that in Crohn's disease, CTE is capable of 
identifying active inflammation, strictures, and 
fistulas [9-11]. Similarly in cases of obscure GI 
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bleeding CTE can localize the source of 
hemorrhage, which could be due to vascular 
malformations or tumors. Moreover, CTE being 
non-invasive is well tolerated by patients and 
provides rapid results making it an efficient 
diagnostic tool. Despite these advantages, the use of 
CTE is associated with radiation exposure and it also 
requires specialized expertise in interpretation. The 
current study aimed to evaluate the diagnostic utility 
and accuracy of CT enterography in small bowel 
diseases.  

Material and Methods 

This prospective study was carried out in the 
Department of Radiology, Medical College, 
Telangana. Institutional Ethical approval was 
obtained for the study. Written consent was obtained 
from all the participants of the study after explaining 
the nature of the study and its outcomes in 
vernacular language. Those voluntarily willing to 
participate in the study were included. The study 
sample was obtained by a convenient sampling 
method.  

Inclusion Criteria 

1. Patients with clinical suspicion of small bowel 
diseases 

2. Aged 16 and above. 
3. Males and Females. 
4. Presenting to our hospital 
5. Willing to participate in the study voluntarily 

Exclusion Criteria 

1. Contrast agent allergy (intravenous iodinated 
contrast media) 

2. Hemodynamically unstable cases 
3. Renal failure 
4. Acute or high-grade intestinal obstruction 
5. Acute intestinal infections.  

Method: The bowel was prepared for examination 
the process included putting the patient on a low 
residue diet, adequate fluid intake, and laxative was 
administered the day before the examination. The 
patients were kept NBM on the day before the 
examination. Following this iso-osmotic mannitol 
solution at room temperature was used as a neutral 
enteral contrast agent. This solution was prepared by 
diluting 20% of 450 ml of mannitol with plain water 
to achieve a total volume of 1500 ml. Patients were 
asked to consume the solution every 5 minutes over 
50 minutes to ensure continuous oral infusion. 
Before the CT acquisition (Inj. Buscopan 20 mg IV) 
was administered as an antispasmodic agent. After 
that, the patient was subjected to CT scanning. A 
non-ionic iodinated contrast medium (100–120 ml) 
was injected intravenously through a 20-gauge 
cannula at a rate of 4.5 ml/sec. Imaging was 
performed using a Philips Brilliance™ 40-slice 
multidetector CT scanner. The enteric phase was 

targeted, with a 50-second delay between the start of 
contrast administration and helical scanning. Images 
were acquired from the diaphragm to the lower 
margin of the symphysis pubis during a single 
breath-hold. Coronal reformatted images were 
generated, and both axial and multiplanar 
reformatted images were reviewed using standard 
window level (60 HU) and width (360 HU) settings. 

The images were systematically evaluated for the 
following parameters: Degree of small bowel 
luminal distension, Presence of focal or diffuse 
bowel wall thickening, small bowel narrowing or 
stenosis, small bowel masses, Mesenteric stranding, 
Mesenteric lymph nodes, Peritoneal or visceral 
deposits, enhancement patterns. Bowel wall 
thickening was defined as a thickness exceeding 3 
mm in at least two planes. Stenosis was identified if 
segmental narrowing of the lumen was observed in 
two planes. A small bowel mass was confirmed if a 
flat, sessile, pedunculated, or polypoidal structure 
was visible in two planes and distinguishable from 
bowel folds. Visceral metastasis was indicated by 
nodules in the peritoneal cavity or hypodense liver 
lesions. The mesenteric stranding was noted if there 
was infiltration of mesenteric fat. Enlarged 
mesenteric lymph nodes were defined as those 
exceeding 10 mm in short-axis diameter, with 
necrosis indicated by peripheral enhancement and 
central hypodensity. Bowel wall enhancement 
patterns were categorized as hyperenhancement or 
mural stratification. Diagnostic confirmation was 
based on clinical, surgical, or histopathological 
follow-up findings where applicable.  

Statistical Analysis: All the available data was 
uploaded to an MS Excel spreadsheet and analyzed 
by SPSS version 22 in Windows format. The 
continuous variables were represented as mean, 
standard deviation, and percentages. The categorical 
variable was calculated by Fischer's exact test. 
Standardized statistical methods were employed for 
analysis, and the sensitivity, specificity, accuracy, 
positive predictive value, and negative predictive 
value of CT enterography were calculated. 

Results 

A total of 25 cases were included in the study based 
on the inclusion and exclusion criteria. Table 1: 
Showing the patient demographics of the cases in the 
study. The mean age of the patients is 42.55 ± 5.5 
years. The study includes a slightly higher 
proportion of males (56.0%) than females (44.0%). 
Abdominal pain is the most common presenting 
symptom, reported by 100% of the patients. 
Diarrhea is also common, present in 56.0% of the 
patients. Other symptoms, such as bleeding (16.0%), 
weight loss (12.0%), and abdominal mass (24%).  
Small bowel obstruction is the most frequent clinical 
diagnosis (40%). Crohn's disease and tumor each 
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account for 16.0% of the diagnoses. Infectious cases 
make up 16.0%, and "others" account for 20.0%.

 
Table 1: Showing the patient demographics of the cases in the study 

Characteristic  Frequency Percentage  Mean ± SD  
Age (years)   42.55 ± 5.5 
Sex     
Male  14 56.0  
Female  11 44.0  
Presenting symptoms 
Abdominal pain 25 100.0  
Diarrhea  14 56.0  
Bleeding  4 16.0  
Weight loss  3 12.0  
Abdominal mass  6 24.0  
Other  8 32.0  
Clinical diagnosis  
Chron’s disease 4 16.0  
Small bowel obstruction  10 40.0  
Tumor  2 8.0  
Infectious  4 16.0  
Others  5 20.0  

 
Table 2 presents a variety of diagnoses made using 
CT Enterography (CTE). Crohn's disease and 
tuberculosis each account for 16.0% of the CTE 
diagnoses. A notable proportion (24.0%) of the CTE 
studies were reported as Normal studies. Several 
other diagnoses are represented, each with lower 
frequencies (4.0% to 8.0%). The presence of 
combined diagnoses (e.g., Crohn's 
disease/tuberculosis, Partial stricture/tuberculosis) 
suggests that CTE can sometimes reveal overlapping 
or complex findings, posing diagnostic challenges. 
The feasibility of CT enterography was evaluated 
based on the complete visibility of the various 
intestinal segments via adequate distension. Grading 
was done and the collapsed bowel loop was graded 
as Grade I; bowel loops less than 1.5 cm in diameter 
with incomplete fold visibility was Grade II; and 
bowel distention more than 1.5 cm with complete 

fold visibility was graded as Grade III. 
Measurements were taken, at the level of the 
superior mesenteric artery for jejunum and common 
iliac bifurcation for ileum. Most of the patients 
(76%) showed adequate grade III distension of both 
the jejunal and ileal loops. Grade II distensibility of 
the jejunal loops and ileal loops was seen in 24 % of 
the cases. Bowel thickening and mural 
hyperenhancement were the most common CT 
enterography findings, present in 19 (76%) cases. 
Significant lymphadenopathy was present in 10 (40 
%) cases. Engorged vasa recta were seen in 8 (32%) 
patients. The bowel was dilated in 8 (32 %) cases. 
Ascites were seen in 8 (30%) of the patients. Skip 
lesions were present in 4 (20 %) cases. Strictures 
were seen in 4 (16 %) cases. 2 (8 %) patients each 
had fistula and adhesions.

 
Table 2: Distribution of cases based on CTE diagnosis in the study 

CTE Dx Frequency Percentage 
Adhesive bands 1 4.0 
Chron’s disease 4 16.0 
Celiac disease 1 4.0 
Ischemic stricture 2 8.0 
Radiation enteritis 1 4.0 
Tuberculosis 4 16.0 
Ulcerative colitis  2 8.0 
Normal study 6 24.0 
Stricture/inflammation 1 4.0 
Partial stricture/tuberculosis 1 4.0 
Chron’s disease/tuberculosis  2 8.0 
Total  25 100.0 

Table 3 depicts the final diagnosis in the cases of the 
study based on adequate laboratory, endoscopic, and 

histopathologic proof of diagnosis. The comparison 
with the CTE diagnosis shows that in the Final 



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Deepthi et al.                           International Journal of Current Pharmaceutical Review and Research  

286   

diagnosis: Adhesive bands, Celiac disease, Ischemic 
stricture, Radiation enteritis, and Ulcerative colitis 
have the same frequencies and percentages as in the 
CTE diagnosis. This suggests perfect agreement 
between CTE diagnosis and final diagnosis for these 
specific conditions. CTE diagnosed 4 cases, while 
the final diagnosis was 6 cases. This indicates that 
CTE might have missed 2 cases of Crohn's disease 
or that the final diagnosis included additional 
information or criteria. CTE diagnosed 4 cases, 

while the final diagnosis was 5 cases. This suggests 
that CTE might have missed 1 case of tuberculosis. 
The "Final diagnosis" table includes 
"Adenocarcinoma" (2 cases), which is not listed as a 
separate category in the CTE diagnosis table. This 
indicates that CTE might have missed or 
misdiagnosed these cases, or that Adenocarcinoma 
was identified through other diagnostic means 
(biopsy).

 
Table 3: final diagnosis in the cases of the study 

Final Diagnosis  Frequency Percentage 
Adhesive bands 1 4.0 
Crohn’s disease 6 24.0 
Celiac disease 1 4.0 
Ischemic stricture  2 8.0 
Radiation enteritis  1 4.0 
Tuberculosis  5 20.0 
Adenocarcinoma  2 8.0 
Ulcerative colitis  2 8.0 
Normal 5 20.0 
Total  25 100.0 

 
Table 4: Sensitivity and specificity of CT Enterography 

  Final Dx  
Positive Negative Total 

CTE Dx Positive 20 0 20 
Negative  1 4 5 

 Total  21 4 25 
 
In this study based on table 4, we had true positive 
cases 20 false positives were zero, false negative 
case was 1 where CTE showed negative and the final 
diagnosis showed positive. True negative cases were 
4 where CTE and final diagnosis were negative. The 
Positive Predictive Value (PPV) was 100%. The 
sensitivity in the cases was 95.24% and the 
specificity was 100%. The Negative Predictive 
Value (NPV) was 80%, and the overall accuracy of 
CT Enterography was 96%.  

Discussion 

The current study was done to evaluate the 
diagnostic utility of CT enterography (CTE) in small 
bowel diseases. The results of this study showed that 
CTE had high sensitivity 95.24%), specificity 
(100%), and overall accuracy (96%). The findings of 
our study are in concordance with the findings of 
other similar studies where they found CTE as a 
reliable tool for diagnosing small bowel pathologies 
with higher accuracy. A similar study by Paulsen et 
al. [12] in their review of 700 cases found similar 
sensitivity and specificity rates for CTE in detecting 
Crohn's disease. They reported a high positive 
predictive value of 100%. This showed that CTE 
was able to accurately identify positive cases. The 
negative predictive value (NPV) of 80% with one 
false negative case. Similar results were noted in this 

study where one case was negative on CTE analysis 
which was later found to be positive.   

The most common finding in CTE in our study was 
bowel wall thickening and mural 
hyperenhancement, present in 76% of cases. These 
features are hallmark signs of inflammatory and 
neoplastic conditions. Similar findings have been 
reported by other studies. Lee et al. [13] in their 
study showed mural hyperenhancement and 
thickening to be key indicators of Crohn’s disease 
and small bowel tumors. In our study, the mural 
thickening was classified as mild 3 – 4 mm 
(infectious enteritis, mild Crohn's Disease), 
moderate 5 – 9 mm (Crohn's disease, early 
adenocarcinoma, and lymphoma), and severe > 10 
mm (Crohn's disease and neoplasms including 
lymphoma). [3] Mural thickening was classified as 
mild 3 – 4 mm (infectious enteritis, mild Crohn's 
Disease), moderate 5 – 9 mm (Crohn's disease, early 
adenocarcinoma, and lymphoma) and severe > 10 
mm (Crohn's disease and neoplasms including 
lymphoma). [3] In our study, among the 19 patients 
who showed thickening of the bowel wall, 16 
(84.2%) of the cases showed mild-moderate 
thickening while marked thickening was seen in 
3(15.8%) cases. This was in concordance with a 
study by Megally et al. [14] in which among the non-
neoplastic group of patients, 81.8 % of cases 
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presented with mild-moderate thickening. Both the 
neoplastic cases showed marked bowel. 
Additionally, our study found the presence of 
significant lymphadenopathy (40%) and engorged 
vasa recta (32%) in this study correlates with 
findings by Horsthuis et al. [15] who emphasized the 
role of mesenteric changes in diagnosing small 
bowel pathologies.  

In our study, CTE results showed complete 
agreement with a final diagnosis for conditions such 
as adhesive bands, celiac disease, ischemic stricture, 
radiation enteritis, and ulcerative colitis. However, 
there were discrepancies in cases of Crohn's disease 
and tuberculosis. The CTE was not able to diagnose 
these conditions in all cases as noted by final 
diagnosis. This is consistent with studies by Hakim 
et al. [16] who reported that there were challenges in 
differentiating overlapping inflammatory and 
infectious conditions on imaging. The missed 
diagnosis of adenocarcinoma in two cases showed 
the limitations of CTE in detecting certain 
malignancies as reported by Boudiaf et al. who 
suggested that histopathological confirmation 
remains critical for definitive diagnosis. Since bowel 
distension is a critical factor for optimal CTE 
diagnosis. We had Adequate distension (Grade III) 
was achieved in 76% of cases. However suboptimal 
distension was in 24% of cases which could have 
been the reason for not detecting subtle 
abnormalities. Wold et al. [17] have also reported 
that proper bowel preparation significantly enhances 
diagnostic accuracy.  

Conclusion 

Within the limitations of the current study, we 
conclude that CTE is a highly accurate and non-
invasive diagnostic tool for small bowel diseases, 
particularly in identifying inflammatory and 
obstructive conditions. However, its limitations in 
detecting certain malignancies and differentiating 
overlapping pathologies highlight the need for other 
diagnostic methods such as histopathology. Future 
studies with larger cohorts and advanced imaging 
techniques could further refine the diagnostic 
capabilities of CTE. 
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