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SUMMARY 

Inflammatory bowel disease is a health problem that currently generates high morbidity in 

pediatric patients. Multiple diagnostic methods allow for its evaluation, including, and 

increasingly used, gastrointestinal ultrasound. The objective of this research was to provide an 

updated overview of the usefulness and suitability of this technique for monitoring 

inflammatory bowel disease in pediatric patients. The most recent and in-depth national and 

international literature on the topic was compiled and reviewed over a four-month period 
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(February 2022 to May 2022). The search strategy adopted was the use of keywords or 

descriptors in Spanish and English, such as: inflammatory bowel disease, pediatrics, Crohn's 

disease, ulcerative colitis, ultrasound, and gastrointestinal ultrasound. A total of 50 articles 

were used, from different databases such as Scielo, PubMed/Medline, Ebesco, Clinical Key, and 

Springer. Thirty citations were selected for review, which analyzed the importance of the 

technique in describing intestinal ultrasound characteristics in pediatric patients, confirming its 

role in the early identification and intervention of inflammatory bowel disease. 

Keywords: Ulcerative colitis; Crohn's disease; Inflammatory bowel disease; Pediatrics; Digestive 

ultrasound. 

 

ABSTRACT 

Inflammatory bowel disease is a health problem that currently causes high morbidity in 

pediatric patients. There are several diagnostic methods that allow its evaluation, among which 

gastrointestinal ultrasound is increasingly used. The aim of this research was to provide an 

updated review of the usefulness and suitability of this technique in the follow-up of 

inflammatory bowel disease in pediatric patients. A compilation and review of the national and 

international literature of greater novelty and depth in the treatment of the subject was made 

over a period of 4 months (February 2022 to May 2022). The search strategy adopted was the 

use of keywords or descriptors in Spanish and English such as: inflammatory bowel disease; 

pediatrics; Crohn's disease; ulcerative colitis; ultrasound; digestive ultrasound. A total of 50 

articles were used from different databases such as: Scielo, PubMed/Medline, Ebesco, Clinical 

Key and Springer. Thirty citations were selected for review, analyzing the importance of the 

technique in the description of intestinal ultrasound characteristics in pediatric patients, 

confirming its role in the identification and early intervention of inflammatory bowel disease. 

Keywords:Ulcerative colitis; Crohn's disease; Inflammatory bowel disease; Pediatrics; 

gastrointestinal ultrasound. 
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SUMMARY 

Inflammatory intestinal disease is a health problem that currently causes high morbidity in 

pediatric patients. There are several diagnostic methods that allow their evaluation, among 

which gastrointestinal ultrasound is increasingly used. The objective of this work was to make 

an updated review of the usefulness and adequacy of this technique in monitoring intestinal 

inflammatory disease in pediatric patients. It is a compilation and review of national and 

international literature of greater novelty and depth in the treatment of the topic, during a 

period of 4 months (February 2022 to May 2022). The search strategy adopted was the use of 

key words or descriptors in Spanish and English, such as: intestinal inflammatory disease; 

pediatrics; Crohn's disease; ulcerative colitis; ultrassom; digestive ultrassom. Foram used 50 

articles from different databases, such as: Scielo, PubMed/Medline, Ebesco, Clinical Key and 

Springer. Foram 30 citations were selected for review, analyzing the importance of the 

technique in the description of intestinal ultra-sonographic characteristics in pediatric patients, 

confirming its role in early identification and intervention of inflammatory bowel disease. 

Keywords:Ulcerative colitis; Crohn's disease; Inflammatory intestinal disease; Pediatrics; 

gastrointestinal ultrasonography. 
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Introduction 

Conventional abdominal ultrasound is an accessible, rapid, and effective technique regularly 

applied in real time for the study of hepatobiliary, pancreatic, and urogenital diseases. 
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However, it has also proven useful in certain digestive entities such as intestinal 

intussusception, hypertrophic pyloric stenosis, appendicitis, acute diverticulitis, and intestinal 

obstruction. Its easy availability, minimal invasiveness, and high diagnostic yield make it a 

capable means of detecting and characterizing intestinal lesions and extraintestinal 

abnormalities, as well as the ability to assess transmural damage associated with inflammatory 

activity. Therefore, it constitutes a first-line diagnostic approach. However, its usefulness for 

evaluating the digestive tract is less established for reasons such as technological development 

in other diagnostic techniques, poor image quality in obese patients, a reluctance by 

gastroenterologists to assess the validity of the results, and intestinal contents themselves, 

which impede the passage of sound and produce artifacts. Ultrasound examination of the 

intestinal wall requires experience, rigorous systematics, and careful, gradual compression to 

displace fecal debris and gaseous contents. Despite this, it is a useful first-line technique in the 

monitoring of inflammatory bowel disease. (1-5) 

Inflammatory bowel disease (IBD) in children has been increasing in incidence in recent years, 

both in industrialized and developing countries. It causes chronic inflammation of the digestive 

tract and a course that alternates between periods of crisis and remission. In pediatric patients, 

the clinical manifestations are unique and differentiate them from those in adults, sometimes 

leading to a delay in diagnosis. The term inflammatory bowel disease includes two diseases of 

unknown etiology: ulcerative colitis (UC) and Crohn's disease (CD). These diseases are defined 

according to clinical, imaging, endoscopic, and histological criteria. Both present a chronic 

course with flares of inflammatory activity. (6-8) 

IBD is classified according to the segment of damage, the degree of involvement, and, in the 

case of CD, the pattern of involvement (inflammatory, stenosing, or fistulizing). In children, 

gastroduodenal involvement is more common, and in most cases of UC, it is extensive. In CD, 

the predominant pattern is inflammatory. (8,9) 
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For the diagnosis of IBD, the traditional imaging method used is barium swallow; however, it 

has limitations such as poor infant cooperation, the use of ionizing radiation, and poor 

assessment of extraintestinal involvement. This has led it to currently occupy a secondary role 

in the study of this disease in pediatrics. The implementation of digestive ultrasound has made 

it possible to assess not only the intestinal lumen but also mural and extraintestinal 

involvement. (10,11) 

The objective of this paper is to provide an updated overview of the usefulness and suitability 

of ultrasound in the diagnosis and follow-up of IBD in pediatric patients. 

 

 

Development 

The study of the digestive tract with ultrasound is currently experiencing a boom due to its 

advantages over other techniques such as endoscopy, CT, or MRI. Its ability to assess the 

intestinal wall and surrounding elements without the need for contrast, as well as the 

possibility of evaluating the elasticity and peristalsis of these structures, are generating growing 

interest in its application. Improved equipment resolution and the growing experience of 

imaging specialists allow the development of this technique in many more settings. 

Furthermore, ultrasound is an accessible and well-tolerated tool for pediatric patients; it 

requires no prior preparation and provides more detail than CT in assessing the layers of the 

intestinal wall and intestinal motility. Limitations include difficulty in following the entire small 

intestine, poorer image quality in obese patients, and the fact that image acquisition and 

interpretation are operator-dependent. (10-14) 

Echostructure of the intestinal wall 

The correlation between anatomy and the sonographic appearance of the digestive tract is 

considered adequate in clinical practice, although the different acoustic interfaces that produce 

the sonographic appearance of layers do not correspond exactly with the histological 
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differences. (12-15). Sonographically, up to 5 layers can be differentiated (Fig. 1) with 

alternating hyperechoic and hypoechoic layers, identifying a reproducible pattern or 

"SIGNATURE OF THE DIGESTIVE TRACT". 

The "SIGNATURE OF THE DIGESTIVE TRACT" has five concentric layers that from the lumen to 

the outside are: 

1. Mucosa: hyperechoic 

2. Muscular mucosa: hypoechoic 

3. Submucosa: hyperechoic 

4. Muscularis propria: hypoechoic 

5. Serosa or Adventitia: hyperechoic 

 

Fig. 1.Echostructure of the intestinal wall with alternating hyperechoic and hypoechoic layers. (15) 

The small intestine is distinguished from the colon by its continuous peristaltic capacity, sinuous 

course, and the presence of connivent valves, which are more pronounced when fluid is 

present and in more proximal segments (jejunum). As with other imaging techniques, the loops 

of the jejunum and ileum cannot be differentiated. Ultrasound uses topographic criteria for 

identification, so that loops of the small intestine located in the infraumbilical region are 

generally considered ileal loops, and those located in the supraumbilical region are considered 
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jejunal loops. The typical sonographic appearance of the colon is haustration, and it is 

differentiated from the small intestine by the arrangement of gas waves and the absence of 

peristalsis (Fig. 2A-B). 

 

Fig. 2A-B.Echostructure of the intestinal wall of the colon in a healthy patient. (3) 

 

Study method:It is recommended to perform the study on an empty stomach. The examination 

can be initiated with a 3 to 5 MHz convex transducer, through a systematic scanning of the 

entire abdomen. If alterations in the digestive system are evident, a targeted examination 

should always be performed with a high-resolution linear transducer. The graduated 

compression technique is used to displace gas and decrease the distance between the 

transducer and the area to be examined. Healthy bowel loops collapse with this maneuver, 

while thickened loops do not change in size. Another advantage of ultrasound examination is 

the ability to perform clinical palpation with the transducer and simultaneously observe the 

area in which the patient reports discomfort in real time. The examination of the digestive tract 

may be deficient in obese patients due to lack of sound wave penetration or the presence of 

abundant gas and fecal matter inside. High-resolution transducers can demonstrate the 

anterior wall of the intestine. Ultrasound allows for targeted examination by correlating the 

image with the patient's symptoms. (16-20) 

T B 
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Different ranges of intestinal wall thickness are proposed, from 1 to 5 mm. These differences 

are due to the equipment and frequencies used, the different examination techniques, and the 

degree of abdominal compression during measurement. Currently, with the use of high-

frequency probes, most authors consider a normal wall thickness of approximately 3 mm, and a 

medium abdominal compression is employed. (14,15,18) 

 

Parameters to take into account: 

 Wall thickness: 3-5 mm is considered normal, depending on the degree of intestinal 

distension. 

 Intestinal contents. 

 Diameter. 

 Compressibility. 

 Motor activity or peristalsis. 

 Doppler signal: in healthy intestine it is generally low. 

 Changes in the mesentery and adjacent interlayers. 

The colon is located on the periphery of the abdomen; the position of the ascending and 

descending colons, being retroperitoneal viscera, is fixed, in the dorsal-lateral portion of the 

abdomen. The cecum is easily identified by following the ascending colon. The hepatic flexure 

can be located just below the caudal portion of the right hepatic lobe, and the splenic flexure 

between the spleen and left kidney. Both angles can generally be identified subcostally, aided 

by the patient's forced inspiration, although an intercostal approach is sometimes valid. 

However, the position of the transverse and sigmoid colons can vary significantly depending on 

the length of their mesenters. To examine the transverse colon, the ultrasound scan should 

begin in the epigastrium from the subxiphoid region and proceed caudally to the infraumbilical 

region. The sigmoid can be located above the iliac vessels and the psoas muscle in the left 
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inguinal region. Abdominal ultrasound is not a suitable test for assessing the rectum due to its 

pelvic location. (20-23) 

 

Ultrasonographic features of Crohn's disease and ulcerative colitis. 

Crohn's disease:According to research by various authors, the high sensitivity and precision of 

digestive ultrasound in pediatric patients to detect suspected CD has been shown, these 

describe the accuracy of the technique in detecting wall thickening compared to other imaging 

techniques such as CT and MRI, with a specificity of more than 90%, concluding that it is an 

appropriate means to confirm or rule out its presence. (20,23) Several studies also express 

better results in the detection of the disease in the ileum, ascending or descending colon, which 

have been observed markedly affected in a discontinuous manner, with rigidity or decreased 

peristalsis, it is also common to observe thickening of the submucosa especially if the disease 

has some time of evolution, while the sensitivity is lower for lesions located in the jejunum or 

rectum. (20-22) In addition, with high frequency probes it is possible to observe linear 

hyperechoic or hypoechoic paths (depending on whether they contain gas or not) that pass 

through the layers in depth and which correspond to ulcerations that will cause greater or 

lesser destructuring of the layer pattern. (Fig. 3). 
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Fig. 3.Cross section of an intestinal loop showing the characteristic ultrasound data of CD involvement. 

(15) 

 

Other authors point out different classic signs to differentiate CD from other processes that 

produce thickening of the intestinal wall, among them is the affectation of the mesenteric fat 

adjacent to the thickened loop, generally characterized by having a homogeneous appearance, 

almost isoechogenic to the submucosa, which causes edema and fibrosis in the mesentery and 

is described as the most striking alteration in the ultrasound of patients with perientric 

processes. The presence of lymphadenopathy has also been identified in the active phase of the 

disease, these appear as focal, rounded hypoechoic masses that surround the affected 

intestinal segment. (19,20,21) 

Blood flow assessment is useful for monitoring inflammatory activity and response to 

treatment. Different studies have shown that an early histological change appears in patients 

with active CD with the presence of neovascularization of the intestinal wall. Color Doppler 

allows to see hyperemia in both the vessels of the affected intestinal segment and the main 

intestinal vessels, Ahmed R et al (22) showed that the measurement of blood flow in the 

superior mesenteric artery correlated with disease activity, which showed a significantly 

elevated flow, this demonstrates the capacity of digestive ultrasound with respect to other 

techniques by offering both a quantitative and qualitative assessment of the disease. 

In UC, the clinical indices used correlate well with the inflammatory activity of the disease and 

are used to decide on the start of treatment and monitor response. However, this is not the 

case in CD, where good clinical indices are lacking, and imaging techniques play a fundamental 

role in demonstrating the presence or absence of inflammatory activity and complications. (19-

22) 

Finally, the most specific finding for diagnosing CD, apart from discontinuous involvement, is 

the presence of strictures, fistulas and abscesses. (20-23) 
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Ulcerative colitis:UC exclusively affects the colon, with damage only to the mucosal layer. It 

extends regularly and continuously from the rectum in a variable proximal direction, although 

the extent of the disease may vary without affecting the terminal ileum. Unlike CD, the layering 

pattern is preserved, except in severe flares of the disease or megacolon, where ulcers and wall 

destructuring may occur. Typically, the pericolic muscularis and fat are not usually affected. 

Finally, wall thickening depends on the first layer, and occasionally the submucosa may be 

increased due to edema or fibrosis. (23-26) 

No correlation has been found between wall thickening and clinical activity. However, some 

authors have found a greater correlation between ultrasound and endoscopic findings in UC 

than in CD (18-23). 

The usefulness of ultrasound in UC is important in several clinical scenarios, such as in the 

assessment of disease extension in cases of incomplete colonoscopy, in a severe onset of the 

disease where it helps in the differential diagnosis in cases of indeterminate colitis in order to 

rule out small bowel involvement, and finally, it is an alternative to colonoscopy in disease 

flares to assess disease activity or extension. However, ultrasound is not useful for evaluating 

the colon when toxic megacolon and its complications are suspected. (19-22) 

 

Diagnosis of complications. 

Abscesses:Abdominal abscesses present as a hypoanechoic image with diffuse borders, which 

may or may not contain echogenic content (gas). Using high-frequency probes, the presence of 

intraparietal abscesses can be identified as generally well-defined hypoechoic images. 

Depending on their location in the abdominal cavity, they can be classified as intraperitoneal 

(superficial or deep) or retroperitoneal. (21,27,28) 

Fistulas:Fistulas are visualized as hypoechoic tracts or areas originating from a thickened 

intestinal loop that connect one intestinal loop with another loop or with other organs, 
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retroperitoneum or skin, which may have echogenic content inside (gas), or end blindly in the 

mesenteric fat (enteromesenteric fistulas). (22,26) 

Stenosis:Strictures are identified as segments of thickened, aperistaltic walls with narrowing of 

the lumen. Prestenotic dilation is present, identified by fluid distension or echogenic content in 

the anterior loop. 

The echostructure of the intestinal wall, as well as the vascular density of the stenotic segment, 

provides an approximation of the histological changes and the possibility of discriminating 

between fibrotic or inflammatory strictures. (25-27) Thus, both the loss of stratification and the 

increase in intramural vascularization are present in inflammatory strictures, whereas strictures 

with stratification (especially at the expense of the submucosa) with vascular poverty are more 

characteristic of predominantly fibrotic strictures. (26,29,30) 

The authors of this research express that there are many prospective studies that compare 

abdominal ultrasound with other diagnostic techniques such as endoscopy, barium studies, CT, 

entero-MRI or capsule endoscopy, considering them better in certain qualitative aspects during 

the follow-up of the disease in children, however, these procedures generally cause anxiety and 

little cooperation from them; It is important to mention the main reason that distinguishes 

digestive ultrasound in pediatrics over the others, is that in addition to being an effective 

technique with important qualitative data, it is a non-invasive method, without radiation, it is 

easy to accept by the child, it is accessible and repeatable, which generates progressive interest 

in its use. 

 

 

Conclusions 

Digestive ultrasound is a seemingly complex and undervalued first-line technique for the 

diagnosis and follow-up of digestive diseases. Despite some limitations, it offers several 

advantages for the doctor-patient relationship that justify its effectiveness, such as accessibility, 
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the absence of ionizing radiation, dynamism, greater speed than other imaging studies, and 

diagnostic reliability in the evaluation of pediatric patients with IBD, both in the initial diagnosis 

and during follow-up. 
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