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Abstract: Introduction: This was retrospective - perspective study to evaluate USG and CT finding of bowel lesion and correlation 

between them. Technological advancement in USG and CT has changed diagnostic accuracy and approach to intestinal lesion’s 

diagnosis. In the last few decades, the introduction of a non - invasive cross sectional imaging techniques including Ultrasound (US), 

Computed Tomography (CT) have changed the diagnostic approach to the bowel pathologies. ULTRASOUND: Among the imaging 

modalities ultrasound is less invasive, more comfortable for the patient and has a significant diagnostic accuracy. Modern ultrasound 

devices with high - frequency (high resolution) probes and harmonic imaging significantly improve examination of bowel by offering 

better overall image quality, better visualization of bowel pathology and associated changes in real time ("live anatomy"). Unlike to 

other cross sectional imaging technique, USG is able to evaluate bowel wall peristalsis, compressibility, Wall vascularity and probe 

tenderness. Computed Tomography: The development of multi - detector CT (MD - CT) scanner with rapid acquisition of thin slices 

and multi planar reconstruction allows detailed investigation of intestinal loops. Intravenous contrast together with distension of 

intestinal lumen by water or contrast agents is very useful in the detection of inflammatory and neoplastic intestinal pathologies as well 

as in the evaluation of extra - intestinal involvement (mesenteric lymph nodes, matted bowel loops, sinus/fistulas). Advances in MDCT 

with multi planer (MPR) and 3 - Dimensional (3D) reformat capabilities allows the demonstration of pathological processes involving 

the bowel wall, bowel lumen, mesentery, mesenteric vessels and peritoneal cavity. Therefore knowledge and awareness of the valuable 

3D CT features and proper application technique of MDCT are very useful to achieve the accurate diagnostic goal of one step imaging. 

Objectives: 1) To study the role of USG and MDCT in suspicion of bowel pathologies. 2) To determine accuracy of MDCT in 

comparison to USG in evaluation of bowel lesions. To study the imaging characteristic of bowel lesions by using both modalities and to 

narrow down the differential diagnosis. Materials & Methods:100 patients were evaluated in this study conducted at tertiary care 

hospital (P. D. U. medical hospital, Rajkot), from October 2020 to April 2022 over a period of 1½ years. USG was performed on 

Samsung RS80 - EVO high end machine and CT was performed using GE bright speed 16 slice MDCT machine. Results: Non 

neoplastic lesions are more prevalent as compared to neoplastic lesions. Colorectal malignancies are more common than small bowel 

malignancy and most of them will involve the recto sigmoid region of large intestine. CT has more accurate and superior results as 

compared to USG in detecting intestinal malignancy. CT appears to be the modality of choice to demonstrate the wide spectrum of 

findings seen in abdominal tuberculosis. Conclusion: Ultrasonographic examination has provided real time correlation between clinical 

symptoms and sonographic appearance of examined bowel segment (maximal tenderness, resistance, compressibility, presence or 

absence of peristalsis). CT scan is more accurate in diagnosing fat stranding and extra luminal complications like strictures, fistulas or 

abscess as compared to USG which is more common in chronic idiopathic inflammatory disease. CT is more specific for detection of 

small intestinal lesions as compared to USG.  
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1. Introduction  
 

This was retrospective - perspective study to evaluate USG 

and CT finding of bowel lesion and correlation between 

them. Technological advancement in USG and CT has 

changed diagnostic accuracy and approach to intestinal 

lesion’s diagnosis.  

 

For many years, traditional radiological techniques have 

played a very crucial role in the diagnosis of bowel diseases. 

In the last few decades, the introduction of a non - invasive 

cross sectional imaging techniques including Ultrasound 

(US), Computed Tomography (CT), Magnetic Resonance 

Imaging (MRI), Positron - Emission Tomography (PET) 

have changed the diagnostic approach to the bowel 

pathologies.  

 

Ultrasound:  

Among the imaging modalities ultrasound is less invasive, 

more comfortable for the patient and has a significant 

diagnostic accuracy. In the last 2 decades, US have had a 

growing role for the diagnosis of bowel diseases.  

 

Modern ultrasound devices with high - frequency (high 

resolution) probes and harmonic imaging significantly 

improve examination of bowel by offering better overall 

image quality, better visualization of bowel pathology and 

associated changes in real time ("live anatomy").  
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Unlike to other cross sectional imaging technique, USG is 

able to evaluate bowel wall peristalsis, compressibility, Wall 

vascularity and probe tenderness.  

 

Wide availability, relatively low cost scanning, non - 

invasiveness, reproducibility, and absence of radiation make 

USG "doctor and patient friendly", which is why it is safe in 

young patients and pregnant women and in frequent follow 

up of chronic idiopathic inflammatory bowel disease. 

Moreover Doppler and contrast enhancement US (CEUS) 

contribute important information about blood flow.  

 

High resolution (high - frequency) probes still have 

disadvantage of unsatisfactory penetration, so cannot be 

used in evaluating of deep abdominal structures, especially 

in obese patients.  

 

However, sonography is highly operator dependent method 

and correct interpretation of sonographic findings needs 

adequate experience in abdominal and bowel sonography.  

 

Computed Tomography:  

The development of multi - detector CT (MD - CT) scanner 

with rapid acquisition of thin slices and multi planar 

reconstruction allows detailed investigation of intestinal 

loops.  

 

Given the significant limitations in the diagnostic accuracy 

and specificity of plain film radiography, cross - sectional 

imaging like CT has revolutionized the assessment of bowel 

pathologies. CT has effectively replaced Barium contrast 

studies as the imaging modality of choice for suspected 

bowel pathologies.  

 

Intravenous contrast together with distension of intestinal 

lumen by water or contrast agents is very useful in the 

detection of inflammatory and neoplastic intestinal 

pathologies as well as in the evaluation of extra - intestinal 

involvement (mesenteric lymph nodes, matted bowel loops, 

sinus/fistulas).  

 

Advances in MDCT with multi planer (MPR) and 3 - 

Dimensional (3D) reformat capabilities allows the 

demonstration of pathological processes involving the bowel 

wall, bowel lumen, mesentery, mesenteric vessels and 

peritoneal cavity.  

 

MDCT is superb in confirming the presence, determining 

the site, level and cause of bowel pathologies and in 

demonstrating complications, for example infarction and 

perforation. Thus, CT has become an important tool in the 

pre - operative assessment of bowel pathologies, providing 

an anatomical road - map for surgery, especially for bowel 

obstruction.  

 

Therefore, knowledge and awareness of the valuable 3D CT 

features and proper application technique of MDCT are very 

useful to achieve the accurate diagnostic goal of one step 

imaging.  

 

 

 

 

2. Aims & Objectives 
 

• To study the role of USG and MDCT in confirmation of 

clinically suspected bowel pathologies.  

• To study the Imaging characteristics of various bowel 

pathologies and narrow down the differential diagnosis 

using both modalities.  

• To study the comparison of findings detected on USG 

and CT in patients of bowel pathologies.  

• To determine the accuracy of MDCT in evaluation of 

small bowel pathologies in comparison to USG.  

 

3. Materials & Methods 
 

The present study was conducted in the Department of 

Radio diagnosis and Imaging at P. D. U. Medical College 

and Civil Hospital, Rajkot from October 2020 to April 2022 

over a period of 1 ½ years.  

 

USG and MDCT scan of 100 patients who fulfilled below 

mentioned inclusion criteria were analyzed and findings of 

both were correlated. Relevant clinical history pertaining to 

patient's complaint was evaluated for radiological diagnosis 

from the case records/registers.  

 

Inclusion criteria:  

• Patients who are referred to the department of Radio 

diagnosis with suspicion of bowel pathology and who 

underwent sonography and CT scan study.  

 

Exclusion criteria:  

• All cases of isolated appendicitis 

 

Equipment and Technique:  

A history of the patient including symptoms, relevant 

physical Examination, relevant biochemical investigations 

and radiological investigations (x - ray/barium study), if any, 

were recorded and tabulated. Ultrasonography imaging was 

performed on SAMSUNG RS - 80 EVO ultrasonography 

machines using surface and convex probe. Patient was 

placed on USG table in the supine position with both arms 

raised above the head. Multi Detector Computed 

Tomography imaging was performed on 16 SLICE GE 

BRIGHT SPEED MD - CT SCANNER.  

 

Followed Imaging technique was initial plain CT in supine 

position on gantry table. Oral neutral contrast was provided 

40 - 45 min. prior to IV contrast administration. Images were 

acquired following contrast administration in arterial, Porto - 

venous and delayed phases. Oral negative and oral positive 

contrast administered as required. Multi planar reformation 

and 3D reconstruction was done where ever necessary.  

 

4. Discussion  
 

Presentation of 100 Cases of Intestinal Lesions 

Distribution of the 100 cases of intestinal lesions on USG 

and CT is as follows - 73 cases were of non - neoplastic 

lesions and 27 cases of were of neoplastic lesions 

 

Among non - neoplastic lesions, 45 cases were of infective 

bowel disease, 8 cases were of Ischemic Bowel disease, 20 
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cases were of chronic idiopathic inflammatory bowel 

disease.  

 

Most of the patients of intestinal lesions were presented with 

abdominal pain, fever and altered bowel habits.  

 

Non neoplastic lesions 

The non neoplastic lesions were most common in:  

Male patients 

Small intestine.  

7th and 6th decades.  

 

Infective Bowel Disease 

Infective lesions were identified in 45 patients.  

It was more common in male patients as compared to 

females. Maximum numbers of patients were present in 

7thdecade.  

 

Most common presentation for Infective etiology was 

abdominal Pain (75.5%) followed by changes in bowel 

habits (62.2%) These findings were consistent with findings 

of Azer SA et al.  

 

In our study, out of 48 cases of infective bowel disease, mild 

bowel wall thickening noted in 34 (75.55%) on USG and 35 

(77.77%) on CT scan.  

 

Marked bowel wall thickening noted in 11 (24.44%) on 

USG and 12 (22.22%) on CT scan.  

 

In our study, focal involvement of bowel was detected in 26 

(54.16%) cases on CT scan and segmental involvement in 22 

(48.88%).  

 

Symmetrical bowel wall involvement was detected in 30 

(62.5%) and asymmetrical involvement in 18 (37.5%) on CT 

scan.  

This is in agreement with study done by Omprakash AR 

and group on Characterization of Bowel wall thickening 

with CT scan.  

 

In our study, out of 48 cases of infective bowel lesions, 

Cases of intestinal tuberculosis was not separately counted.  

 

In our study, peritoneal thickening and ascites were detected 

in 19 (39.58%) and 16 (33.33%) cases out of 48 cases on CT 

scan, respectively.  

 

Peritoneal thickening with ascites and central necrotic 

mesenteric lymph nodes is highly suggestive intestinal 

tuberculosis.  

 

Study done by Sinan T. And group (CT features in 

abdominal tuberculosis: 20 years experience) says peritoneal 

involvement was the most common feature (77.5%) with 

ascites (wet peritonitis) seen in more than half the cases 

(55.2%). The rest showed peritoneal, mesenteric or omental 

thickening or mass formation but no ascites (dry peritonitis). 

Other findings included lymphadenopathy (46.9% mainly of 

diffuse nature, bowel wall thickening (38%) and solid organ 

involvement (20.4%).  

 

 

Chronic Idiopathic Inflammatory Bowel Disease:  

Male to female ratio of prevalence is 0.8. This finding was 

consistent with Kedia S  

 

Most frequent Symptom of chronic inflammatory bowel 

disease was changes in bowel habits (80%) followed by 

blood in stool (70%) and abdominal pain (60%). This 

finding was in concordance with study done by Alreheili K 

et al  

 

Table 12: Comparison of site of involvement in CD 
Site of involvement CT Govind M makaria 

Small bowel 16.66% 28.9% 

Large bowel 5.55% 31.4% 

Both 22.22% 39.6% 

 

In present analysis, most commonly involved part by 

crohn’s disease is small bowel followed by ileo - colic 

region and then large bowel. This is in consistent with study 

done by Govind M.  

 

Table 13: Comparison of Site of involvement in UC 
Site of involvement CT Govind M makaria 

Colon 27.77% 42.8% 

Left side colon 16.66% 38.8% 

Rectum 11.11% 18.3% 

 

In present analysis, most commonly involved part by 

ulcerative colitis is colon (pan colitis) followed by left sided 

colon and least was rectum involvement. This is in 

consistent with study done by Govind M.  

 

In present analysis, mild bowel wall thickening was detected 

in 14 (77.77%) of patients and marked thickening in 4 

(22.22%).  

Worlicek et al reported that thickening of bowel wall was 

detected in 87% patients with crohn’s disease and in 53% 

with ulcerative colitis.  

 

J H Lim has reported that thickening of bowel wall in 89% 

in inflammatory bowel disease.  

 

Table 14: Comparison of USG detection of Complications: 
Findings Current study C Gasche 

Perienteric 

complication 

Fistula 66.66% 87% 

Stricture 50% 100% 

Abscess 100% 100% 

 

In present analysis, 5 patient of Crohn’s disease has peri 

enteric complication in form of abscess, sinus and stricture.  

 

Abscess was detected in 2 patients out of 3, Fistulas were 

detected in 1 patient out of 2, 2 structure were detected on 

USG out of 2 detected in CT. This is in concordance with 

study done by C gasche.  

 

In a series of 58 patients with CD, including 28 (48.27%) 

patients with bowel stenosis, 23 (39.65%) patients with 

fistulas and 10 (17.24%) patients with abscesses, high - 

resolution US showed a high diagnostic accuracy in 

comparison to clinical, endoscopic, radiological and 

operative findings was found in study done by Holger neye 

and group.  
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Ischemic Bowel Disease  

8 patients of bowel ischemia were identified. Most common 

etiology was mesenteric artery thrombosis (62.5%), 

followed by Non occlusive mesenteric ischemia (25%) then 

Mesenteric vein thrombosis (12.5%).  

 

Maximum no. of cases were of mesenteric vessels 

thrombosis was detected in CT [6 (75%)]. Out of this, 5 

cases were detected of superior mesenteric artery thrombosis 

(62.5%). Regineli et al and Dhatt H S demonstrates MDCT 

reaches a similarly high sensitivity in diagnosing acute 

bowel ischemia.  

 

Table 15: Cause of bowel ischemia 
Cause Current Study Dhatt H S 

Arterial embolus/ thrombosis 62.5% 65% 

Venous embolus/thrombosis 12.5% 7.5% 

Non Thrombotic 25% 25% 

 

In present analysis, most common cause of bowel ischemia 

was vessels thrombosis. Among them arterial thrombosis 

was most common followed by non thrombotic occlusion 

ischemia. This is in concordance with study done by Dhatt 

H S.  

 

Table 16: Comparison of CT findings 
Findings  Current study Macari et al 

Length of 

involvement 

Segmental 14.28% 16%% 

Diffuse 85.71% 84% 

 

In present analysis, diffuse involvement of bowel was most 

common in ischemic bowel disease followed by segmental 

involvement.  

 

No focal bowel involvement was seen our study. This is in 

concordance with study done on bowel wall thickening 

evaluation on CT by Macari et al.  

 

In present analysis, USG was able to detect mild bowel wall 

thickening in 4 (57.14%) cases and thinning of bowel wall in 

3 (42.85%) cases.  

 

Study done by A Reginelli says late phase US may show a 

fluid - filled lumen, bowel wall thinning, evidence of extra 

luminal fluid and decreased or absent peristalsis. Ultrasound 

may show a homogeneously hypo echoic intestinal wall as a 

result of edema that occurs earlier in the course of disease 

when compared with SMA compromise. In late stage US 

reveals mural thickening of the involved segment.  

 

Mild thickening of bowel wall seen on CT in 5 cases of 

ischemia out of 7 cases. In Acute mesenteric ischemia of 

venous causes, wall thickening is more frequent than other 

causes. This is in agreement with study done by Lorenzo 

Garzelli. Bowel wall thickening of >8 mm and up to 15 mm 

is often observed with mesenteric venous occlusion proved 

in study done by Wasnik and group.  

 

When acute arterial occlusion results in intramural 

hemorrhage, edema and/or superimposed infection, 

abnormal bowel wall thickening up to 15 mm of the small 

and large intestines is commonly demonstrated in study done 

by H S Dhatt.  

Out of 4 cases of superior mesenteric arterial ischemia, 2 

(37.5%) patient had thinning of bowel wall on CT.  

 

This is in agreement with study done by Lorenzo Garzelli 

on CECT for the diagnosis of acute mesenteric ischemia 

saying bowel wall thickening is typically encountered in 

cases of arterial occlusion with bowel wall typically having 

paper thin appearance. Sensitivity is reported to be 40%. 

Bowel wall thinning is an early and suggestive feature in 

NOMI without perfusion.  

 

Out of 7 patients, 6 patients has showed decreased bowel 

wall enhancement on CT scan in our study. This is in 

agreement with study done by Lorenzo Garzelli saying 

decreased bowel enhancement is major features because it is 

a sign of the decreased blood in flow to the bowel wall. This 

feature has sensitivity of range 18% - 92%.  

 

Neoplasia 

27 cases of neoplasm were identified.19 cases were male 

and 8 were female. Neoplastic lesions were most common in 

the 7th decades of life.  

 

Table 17: Comparison of site specific malignancy for small 

intestine: 
Part of small intestine Current Study (%) Emmy Ludwig 

Duodenum 14.81% 25.4% 

Jejunum 7.40% 15.3% 

Ileum 3.70% 29.7% 

 

The frequency of small bowel tumors decreases from the 

proximal to distal small bowel. This finding is in 

concordance with Study of Emmy Ludwig.  

 

Table 18: Comparison of Site specific malignancy for large 

intestine: 
Part of Large Intestine Current Study (%) M. Ponz de Leon 

Recto sigmoid region 29.62% 30.7% 

Descending colon 11.11% 8.1% 

Ascending Colon 11.11% 13.6% 

Transverse colon 3.70% 13.4% 

Ceacum 3.70% 8.1% 

 

• Among Neoplastic lesions, Large intestine involved more 

frequently.  

• Among Large intestine, malignant lesion was more 

prevalent as compared to benign lesion.  

• Recto sigmoid region is the most commonly involved site 

(29.6%) for malignancy of large intestine which is 

consistent with study of M. Ponz de Leon.  

 

Table 19: Comparison of CT imaging feature for bowel 

neoplasms 
Wall thickening CT Cengiz Karacin 

Severe 62.96% 33.3% 

Asymmetrical 70.37%) 41.7% 

Focal 74.07%) 62.5% 

 

In present analysis, neoplasm was presented with severe 

asymmetrical and focal wall thickening on CT scan. This is 

in concordance with study done by Cengiz Karacin.  
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Table 20: Comparison of peritoneal metastasis detection 
Finding CT Prachi S. Patil 

Peritoneal Metastasis 11.11% 9.9% 

 

In present analysis, peritoneal metastasis detection was in 

11.11% by CT scan. This is 9.9 % in study done by Prachi S 

patil.  

Out of 23 malignant lesions, 20 has shown heterogeneous 

enhancement while 3 has showed homogenous 

enhancement.  

 

Study done by Macari et al confirms this saying 

Heterogeneous enhancement is typical of small - bowel 

neoplasm. Although -any small bowel tumor may appear 

this way, heterogeneous enhancement is most frequent with 

adeno carcinoma and malignant gastrointestinal stromal 

tumors (GISTs).  

 

5. Results 
 

Non neoplastic lesions are more prevalent as compared to 

neoplastic lesions.  

 

Colorectal malignancies are more common than small bowel 

malignancy and most of them will involve the recto sigmoid 

region of large intestine.  

 

CT has more accurate and superior results as compared to 

USG in detecting intestinal malignancy.  

 

CT appears to be the modality of choice to demonstrate the 

wide spectrum of findings seen in abdominal tuberculosis.  

 

6. Conclusion  
 

• CT appeared to be the modality of choice to demonstrate 

the wide spectrum of findings seen in the Infective bowel 

lesions. CT was able to demonstrate more number of 

findings as compared to ultrasonography in patients of 

infective bowel disease.  

• Ileum and Ceacum accounts for majority of cases of 

infective lesions followed by recto sigmoid.  

• USG was less specific for detection of small intestinal 

lesions due to gaseous content and central abdominal fat 

deposition.  

• CT was more able to detect fat stranding and mesenteric 

thickening as compared to USG.  

• In inflammatory bowel disease, CT has higher sensitivity 

for detection of extra luminal complication as compared 

to USG.  

• Most common region to be involved in inflammatory 

bowel disease is ileo - caecal region in crohn’s disease 

and left sided colon in ulcerative colitis.  

• CT had superior results for detection of intestinal lesions 

and its complication /consequences in all aspect as 

compared to USG.  

• In every age group, USG had very good sensitivity for 

diagnosis of intestinal lesion as compared to CT scan. So 

USG has a very crucial role in as a first line investigation 

in low resource and remote health care centre where 

cross section modality is difficult to access.  
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